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PREFACE

This report was prepared by S-CUBED, a Division of Maxwell Laboratories, Inc.,
3398 Carmel Mountain Road, San Diego, California 92121, under Contract Number
F08635-84-C-0298, for the Air Force Engineering and Services Center, Engineering and
Services Laboratory (AFESC/RDVS), Tyndall Air Force Base, Florida 32403-6001.

This report summarizes the work done between August 23, 1984, and June 30,
1987. The HQ AFESC/RDVS Project Officers were Lt. Robert C. Beggs (1984-February
1985), Maj. Kenneth T. Denbleyker (February 1985 - June 1986), and Dr. Joseph
Wander (July 1986 - 1887). Volume | contains the project report and two handbooks
written to accompany the system in the field; Volume |l contains a complete source
code listing of the data acquisition software (in C), written by Ms. Barbara Lentz.

This report has been reviewed by the Public Affairs Officer (PA) and it may be
released to the National Technical Information Service (NTIS). At NTlsjthis document
will be available to the general public, including foreign nationals.

This technical report has been reviewed and is approved for publication.
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S[PRTRSTRITTE }
!
09-11-87 08:10:36 adtconv.c Pg 1 {
Fri 09-11-87 10:04:51 adtconv of 105 §
1-55 ;
1 /QOtiQQ'*a'ﬁﬁﬁQ'ﬁi*'i*'#fﬁt********ﬁ****ii**ti***ﬁ***'t*****ti‘*ﬁ**ﬁﬁ**tﬁ/ 5
2 /* adtconv.c */ 4
3 /* adtconv.c collects data from GC and converts it to digital voltage */
4 /* mdification: store results in int array during conversion instead */
5 /* of storing individual byte values */
6 /* levels. Base address is set for Ox2DE. */
7 /* created 4/8/85 B. tentz */
8 /* *f
9 /iﬁt*'ﬁ*ﬁtﬁt'ﬁﬁ"ﬁ*ttﬁt'**'i****iﬁiﬁ**i'ﬁ*'iil'*ﬁi*ﬁ*i*ﬁi*i*ﬁ'**‘t*'it‘tﬂ**/
10
11 #include "bitset.h” /* bit setting macros */
- 12 #include <stdio.h>
13
14 adtconv(dataval, gain, nconv, period)
15 unsigned int *dataval; /* raw data converted to decimal */
16 unsigned int gain; /* value used in voltage calculation */
17 Tong nconv; /* number of data conversions to perform */
18 long period; /* number of usec between points (freq) */
19 o
» 20 unsigned char temp; /* used to clear out register */
& 21 char Hperiod; /* high byte of clock period */
22 char Lperiod; /* low period of clock period */
23 char Hno; /* high byte of # of conversions */
24 char Lno: /* ow byte of # of conversions */
25 Yong loop; /* counter for conversion loop */
26 char errorl; /* first byte of error code */
X 27 char errorZ; /* second byte of error code */
- 28 unsigned char adl; /* 1ow byte of raw data */
'y 29 unsigned int sum; /* value of 1st pt to be averaged */
My 30 | char setgain; /* set gain on hoard */
Y 31 float volts; /* voltage of data value */
? 32 long index;
v 33 int k;
9 34 extern unsigned char inportb();
E‘ 35 extern unsigned char outportb(});
36
¢ 37 unsigned char start chan = '\0'; /* only using one channel */
g 38 | unsigned char end chan = '\0';
% 39
& 40 | if (gain == 1)
' 41 setgain = '\0';
:- 42 else if {gain == 10)
N 43 setgain = "\l';
] a4 else if {gain == 100)
: a5 setgain = '\2';
v 46 else if {gain == 500)
3 47 setgain = '\3";
,' 43 else
) 49 {
) 50 fprintf(stderr, "\nILLEGAL VALUE FOR GAIN\n"); |
h 51 exit(0); :
3 52 } .
53
¥ 54 | if ((STAT REG & 0x70) != 0) k
L 55 —{
) 2
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09-11-87 08:10:36 adtconv.c Pg 2 .

Fri 09-11-87 10:04:51 adtconv of 105 &

56-110 N

P |

56 fprintf(stderr, "\nFATAL ERROR-111egal status register vatue\n"); t

57 fprintf(stderr, "\nStatus Register value is %o\n", STAT REG); E

58 exit(0); .

59 } '
60 /* stop and clear */

61 | COMM_REG(CSTOP);

62 | temp = DATA OUT;

63 | while(!(STAT REG & COMM_WAIT));
64 | COMM REG(CCLEAR);

66 while(!(STAT_REG & COMM_WAIT));

67 CG’N_REG(CCLOCK) ;

68 Hperiod = (period/256) & 0377;

- 69 Lperiod = {period - (Hperiod <« 8)) & 0377;

70 while(STAT_REG & WRITE_WAIT);

71 DATA_IN(Lperiod);

72 while(STAT REG & WRITE_WAIT):

73 DATA_IN(Hperiod) :

7 while(! (STAT_REG & COMM_WAIT));
76 | COMM_REG(CSAD):

77 while(STAT REG & WRITE_WALT);
78 OATA_IN(setgain);

79 | while(STAT REG & WRITE_WAIT);
80 DATA_IN(start_chan);

81 while(STAT REG & WRITE_WAIT);
82 | DATA_IN(end_chan);

34 Hno = (nconv/256) & 0377;

85 Lno = (nconv - (Hno << 8)) & 0377;
86 | while(STAT REG & WRITE_WAIT);

87 | DATA_IN(Lno);

88 whﬂe(STAT_REG & HRITE_NAIT);

89 | DATA_IN(Hno);

9] | while (!(STAT REG & COMM WAIT));
92 | COMM_REG(CRAD);

) 93
E 94 index = ncony > 3; /* divide by 8 */
95
¢ 96 for(loop = 0; loop < index; loop++)
¢ 97 {
; 98 F_for(k 2 0; k <7; k++)
! 99 {
[ 100 while(! (STAT REG & READ WAIT));
' 101 ad] = DATA OUT;
: 102 while(! (STAT REG & PEAD WAIT));
' 103 adl = DATA QUT;
T 104 }
105 while(! (STAT REG & READ_WAIT));
106 ad] = DATA QUT;
107 while(! (STAT REG & READ WAIT));
108 Ldataval[!oop] = (int) (DATA_QUT << 8) + adl;
109 }
110
3
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111
112
113
114
115
116
117
118
119

adtconv

while(! (STAT_REG & COMM_WAIT));

temp = STAT_REG;
if(temp & 0x80)
ioerr();
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09-11-87 08:11:08 analyz.c Pg 4
09-11-87 10:04:51 main of 105
1-40
l /ﬁﬁiiti*ittﬁﬁti"**ii****i**t**t**t”ﬁtt*i***iﬁitt*****t*i'*t*ﬂ*****ﬁ***/
2 /* analyz.c */
3 /* analyz.c  controls sample collection and analysis modules */ .
4 /* created 5/6/86 B. Lentz */ »
5/ */ ;
6 /* modified 6/23/86 */ b
7 /t*t**'ﬁtﬁﬁﬁﬁ***ﬁiﬂtfﬁ*t*****ﬂ****ﬁiﬂ****ﬂ*”*Ht**t*i**tﬁ*ﬁ******/ ":
8 #include <stdio.h>
9 #include "parm.h"
10 #include "targ.h"
11
12 struct sample samp[MAXUNKS];
13 struct value usr, s3; /* contains operating parameters */
1 main{argc, argv)
16 int argc;
v ¢char *argv[};
13 —{
19 nt frstrun; /* flag first run of day */
20
21 printf("\ninsert data diskette into Drive B\n");
22 g_parm(3usr, 8s3);
23 | g_sspec(samp);
24 frstrun = caldate();
25
26 if{atoi(argv[1]))
27 usr.calflag = TRUE;
2 1f{usr.calfiag)
29 {
30 printf ("\nCALIBRATION 1S REQUIRED\n\n");
11 stdseq();
32 collect(l);
33 }
34 else
15 {
b1 r<eqenc(frstrun);
37 l !' ro”ect(O)
38
19 L}
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09-11-87 08:11:32 anltest.c Pg 5
fri 09-11-87 10:04:51 main of 105
1-41
l /*&tt*t*tﬁ**i'i#ﬁ**Q**i*t**ii**ﬁ*iﬁﬁ*ﬁﬁﬁti*'Qi'*iii.**ﬁiitﬂtﬁQtﬁi*i'l’ttf/
2 /* analyz.c  controls sample collection and analysis modules */
3 /* created 5/6/86 B. Lentz */
4 /* modified 7/15/86 B. Lentz *
5  /* printed */
6 /Q*ﬁ*ﬁ*iiﬁ*Q*i*i**'l‘*ii*ii.t*ﬁi*Qﬁiﬁiﬁt*ﬁf*ﬁtﬁ*****ﬁﬁ'*iﬁ'***i**i***ﬁ***ﬁ/
7 #include <stdio.h>
8 #include "parm.h”
9 #include "targ.h"
10 |
11 struct sample samp[MAXUNKS];
12 struct value usr, s3;  /* contains operating parameters */
13
14 main(argc, argv)
15 int argc;
16 char *argv[];
17 —{
18 int frstrun; /* flag first run of day */
19
20 printf("\nlnsert data diskette into Drive B\n");
21 g_parm(dusr, &s3);
22 g_sspec(samp);
23 /* set date and time and check date of last calibration */
24 frstrun = caldate();
25
26 if(atoi(argv[1]))
27 usr.calflag = TRUE;
28 if(usr.calflag)
29 | —{
30 printf("\nCALIBRATION 1S REQUIRED\n\n");
31 stdseq();
32 collect(l);
1B | L
34 else
35 [—-{
36 /* calibration not required */
37 seqenc(frstrun);
} 38 collect(0);
- 9 | L} .
-5 40 L}
N a;
J.
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& caldate.c Pg 6
o caldate of 105 /
1-55 A

DRI 1a\-kﬁx*i'i?ﬂ*'ﬁit*tﬁQtﬁ**tﬁ***ﬁ***tiiﬁt*ﬁi*ﬁt*itﬁt'ﬂktiiﬁt/

et */ .
ixte of Jast calibration */
RERTANG 7. Lentz */ 4
*/
O O Oﬁtﬁ'ﬁ&tkkﬁttt*i*ttﬂtﬁ*i*ik**ti**‘*ﬂ'ﬁ’ii*iﬁﬁtit*i*t.***/
L
L
L
FLaNL
K
SR EPEAIAN »

/= month of last calibration */

/¥ day of last calibration */

/= calibration date in days since previous month */
;o flag first run of day */

, &month, &day);
(ddv == ndate(1]))

Time %s\n", usr.date, usr.time); .
fibration date was %s\n", usr.caldate); :
tate "¥2d%*c%2d”, &month, ¥day): "
- nonth) '.j
’I

TR L davy > 7) r
. 2
g

A

.

:271] + montday{ndate(0]]: i
MRS _:
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09-11-87 08:20:08 coltest.c Pg 7 |
Fri 09-11-87 10:04:51 collect of 105 |
1-55
1 /*ﬁ#"ﬁﬁﬁﬁQ**t**ﬁﬁ***'**'ﬁ**t"'ﬁiif**ﬁﬁ'ﬁii*ﬁ*ﬁi'**tﬁﬁ.*ﬁtt*'*tiﬁ*'*tittﬁ'ﬁ/
2 /* coltest.c */
3 /* collect raw data and analyze it. Display retention times and areas */
4 /* test response to trigger */
5 /* 2/6/86 B. Lentz */
6 /* mdified 4/21/86 */
7 /* used for testing with temp files */
8 /'*Q*****i**ﬁ*ﬁﬂﬁi't*"**ﬂ*ttthi*i*ttﬁ*'***tt**it*ﬁ"'ﬁtt*tt**ﬁit**i*ﬂﬁi/
9
10 #include <stdio.h>
11 #include "parm.h"
12 #inciude "bitset.h”
13 tdefine MINMATCH 0.7
14
15 collect(calrun)
16 int calrun; /* is this a calibration run ? */
17—
1& extern struct value usr;
1 int position; /* sample position */
20 int npeaks;
21 int J;
22 int xmax [NPEAKS);
23 float area[NPEAKS]; /* areas for all peaks */
24 float rettm: /* retention times for all peaks */
25 unsigned int *dataval;
25 long tarea[MAXSTDS]; /* selected areas that correspond to stds & target */
27 int trettm{MAXSTDS]; /* selected retention times from sample */
28 float hit; /* match factor (pattem ident) */
29 float match(): /* find std and target peaks */
2 FILE *prmptr; /* used to send data to printer */
31 FiLE *floppy; /* used to send data to floppy file */
32 char rspns; /* first letter of user response */
33
3d /* open printer file */
35 if((prnptr = fopen{"PRN:", "wb"}) == Q)
34 —{
37 fprintf(stderr, "\nError transmitting data to printer \n");
® 33 retum;
> 3¢ } -
FE::.': 45 /* send carriage return and form feed signal to Epson printer */ {
Kot a1 forintf(pmptr, "%c%c", 12, 13);
.. YA
& a3 | printf(“\nLoad Blank in position 1 and Start Tekmar Purge and Trap\n');
» 4 0 {
“_ﬁ 45 [‘;rintf(”\n\nls the 'Purge Complete' light illuminated on the LSC? (y or n) :");
-,,: 4¢ } while(!(rspns = reply(}));
N 47 if(rspns < 0) /* exit */
'\3 48 retum;
Fad 49
‘ 50 usr.invalid = FALSE;
" 51
’:, 52 for{position = 0; position < usr.sampcnt; position++)
PV 53 {
54 setdate();
e 55 printf("\n\n\tAnalyzing SAMPLE # %d\t%s\n", position+l, usr.number[position]);
[ ]
o 8




Sltestle Pg 8
collect of 105

{

C4asiTiun, XDAX, area);
position);

. mote U\pytpeak\tretention time\t\tarea\n\n");
= npeaks; j+)

Les- D i luse freq*60.0)
e Nt oad \t %3 \t\t5.0f\n", j, rettm, area(j]);

<reiun, npeaks, max, area, 0);
~sition, 1, -1.0, 0.0):

S rter JARNING *** chromatography problem \n Detected only %d peaks\n", npeaks);

© Nt WARNING *** chromatography problem \n Detected only %d peaks\n", npeaks);

I

EY

cneitnn, rpeaks, xmax, area, 0);

Casation, 1, -1.0, 0.0);

SrpTe,  \n*** WARNING *** Sample is too complex for automated analysis\n");
Cinerr o nter WARNING *** Sample is too complex for automated analysis\n");

dopoaks, wmax, area, tarea, trettm):
.o ten, npeaks, xmax, area, hit);
wute o imatMatch factor %f\nt, hit);

NHATOH)

“ric, \n\n*** WARNING *** Problem with chromatography - Intermal Standard peaks not found\n");
Gire \n\nt*Y WARNING *** Problem with chromatography - Intermal Standard peaks not found\n");
Cs TRUE;

<
| . Lir. npsition, trettm, tarea, Acalrun):
Coedes Y/
: “1ten Q/
K weze cotern and form feed signal to Epson printer */
. T 12, 13)
;
3
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1 /QQQ*i*i**ii*f*i*ﬁ***ﬁi***i'h*****ﬁ**ﬁﬁ*ﬂ**iﬁ*t*i*ﬁiiiﬁit*ﬁti*ﬁ*i**t**ﬁii/
2 /* collect.c */
3 /* collect raw data and analyze it. Display retention times and areas */
4 /* test response to trigger */
5 /* created 2/6/86 B. Lentz */
6 /* */
7 /* mdified 4/21/86 */
8 /i’**tttttﬁtt*i**ﬁ**tﬁt*t***‘h*’**”i*i’*’ﬁt*”t*tt*iﬁ*tt*ﬁﬁﬁﬁ*t"*ﬁ**tt"/
9

10 #include <stdio.h>

11 #include "parm.h"

12 #include "bitset.h"

13

14 collect{calrun)

15 int calrun;

16 ~—{

17 extern struct value usr;

18 int position; /* sample position */

19 int npeaks;

20 int j;

21 int xmax {NPEAKS];

22 float area[NPEAKS];

23 float rettm;

24 unsigned int *dataval;

25 long tarea[MAXSTDS]; /* selected areas that correspond to stds & target */
26 int trettm[MAXSTDS]; /* selected retention times from sample */

27 float hit; /* match factor (pattem ident) */

28 float match(); /* find std and target peaks */

29 FILE *prnptr; /* used to send data to printer */

30 FILE *floppy; /* used to send data to floppy file */

31 char rspns: /* first letter of user response */

32 unsigned int core; /* amount of memory available */

33 extern unsigned int coreleft();

34

35 if((prnptr = fopen("PRN:", "wb")) == 0)

36 {

37 fprintf(stderr, "\nError transmitting data to printer \n");

38 retum;

39 }

a0 forintf(pmptr, "%ck¢”, 12, 13);

41

a2 printf("\nLoad Blank in position 1 and Start Tekmar Purge and Trap'n”);
43 o {

44 E‘;rintf("\n\nls the 'Purge Complete' light illuminated on the LSC? (y or n) :");
a5 } while(!(rspns = reply()));

a6 if(rspns < Q) /* exit */

47 retum;

43

49 initdio();

50 1f{usr.verbose)

51 {

52 printf("\ngain %u nconv %0 period %D\n", usr.gain, usr.nconv, usr.period);
53 printf(“runtime %f min\tfrequency %f pts/sec\n\n", usr.runtime, usr.freq);
54 printf("threshold values %d\t %d\t %\t %d\n", usr.thresh{1], usr.thresh(2], usr.thresh(3], usr.thresh{4]);
55 }
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56-110
56 core = coreleft();
57 if(core < (usr.numpt * 2))
58 {
59 forintf(stderr, "\n\nFATAL ERROR not enough memory available for data arrays\n");
0 retum;
61
62 usr.invalid = FALSE;
63
64 for(position = O; position < usr.sampent; positions+)
. 65—
66 setdate{);
67 printf("\n\n\tAnalyzing Sample # %d\t%s\n", position+l, usr.number{position]);
68 if ((dataval = ailoc(usr.numpt * 2)) == 0)
T oy -
70 fprintf(stderr, "not enough memory available\n");
71 return;
72
73 dataval = 8dataval[0};
74
73 setdio(Cl, CDIOOUT);
76
77 setdio(0, XTRIG);  /* wait for trigger */
78 printf("\nCollecting Data \n"};
79
80 adtconv(dataval, usr.gain, usr.nconv, usr.period);
81
82 smooth(dataval, usr.numpt, usr.smooth);
a3
34 npeaks = pk_det(usr.numpt, dataval, &usr, xmax, area);
85 prores (prptr, position);
86 if (npeaks > 0)
87 {
88 fprintf(prmptr, "\n\tpeak\tretention time\t\tarea\r\n"});
89 for(j = 1; j <= npeaks; j++)
90 r—{
9] rettm = xmax[j}/(usr.freq*60.0) ;
92 forintf(pmptr, “\t % \t %.3f \t\t%.0f\n", j, rettm, area(j]};
D ]y
94 L}
\ 95 if{npeaks < 3)
%% {
97 stof lpy(position, npeaks, xmax, area, 0);
98 ‘ fprintf(prmptr, "\n*** WARNING *** chromatography problem \n Detected only %d peaks\n", npeaks):
9 99 : fprintf(stderr, "\n*** WARNING *** chromatography problem \n Detected only %d peaks\n", npeaks);
: wo |1 Ly
; 101 eise if{npeaks > (NPEAKS-1))
E w2 || -
103 i stoflpy(position, npeaks, xmax, area, 0);
4 104 Vo fprintfipmptr, “\n*** WARNING *** Sample is too complex for automated analvsis n );
! es) ‘ forintfistderr, \n*** WARNING *** Sample is too complex for automated analysis'n);
. 106 Ly
‘ 107 1 eise
E 08 h i
5 109 [ mt-~ match(npeaks, xmax, area, tarea, trettm);
ﬁ 110 , 1 stotipy(position, npeaks, xmax, area, hit);
) 11
:;
yrr.'rxv\q.f oy LT

- LA L L 2 ot o o, " » v g =~ -
WAV A A AR E R LR SEN LUK R TS tE LR P TN SR N

AT R A A N N N Y U Y Y Y G R R T A N W W LSRN Y 0 0h 0.0 8.0 1f v g Toh 7 3 et $2f vo)

Byt

(o) ah & & N

[ (R e T b

r‘z'}l{



T T N N W Y N L L R R e Sy e v e RAEARALSEAEAS L CAACAR A st ot Do
- B v - - - o LS Y - - . » -

LS ] \‘
r,
: 09-11-87 08:19:26 collect.c Pg 11 -
b Fri 09-11-87 10:04:51 collect of 105 N
t 111-126 >
p
} 111 fprintf(pmptr, "\n\tMatch factor %f\n", hit): R
112 if(hit < 0.7) Pt
; 113 { ',
; 114 fprintf(pmptr, "\n\n*** WARNING *** Problem with chromatography - Intemal Standard peaks not found\n'); -
. 115 fprintf(stderr, "\n\n*** WARNING *** Problem with chromatography - Intermal Standard peaks not found\n"); :-:
i 116 usr.invalid = TRUE; o
3 117 } ;
' 118 else o
[ 119 sampler(pmptr, position, trettm, tarea, &calrun): J
! 120 -}
5 121 free(dataval);
122 | L}
123 fprintf(pmptr, "%c%c*, 12, 13):
124 fclose(pmptr);
125 L) .
126 ;
4
]
)
1
]
E
'h
)
;
(
:
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{1-87 1G:04:51 chgtgt of 105 }

1-55 -:

J

l/’lﬁttk!ﬁaﬁ*i'ititt*'*tﬁi‘tkﬁ'tii*’*ﬁ*ﬁiit****iﬁ**ﬁ***'**‘*i'**ﬂ.‘i***ﬁﬂﬂ.’/ &

/* chgtgt.c */ al

/* chgtgt.c  Change target paramters */ .
/* created 8/26/85 B. Lentz */
I */
/* revised 6/9/86 */

AL EAds R ELd ) Q**tﬁi'*ﬁ*ﬁ’i*i*t'hi*t**tt*ﬂiﬁ*kﬁttii*t*ﬁiﬁiii**tt*i*litﬁ.'ﬁi*/

rinclude <stdio.h>

¢include
#include “targ

crgigti)

!

‘parm.h”

b

extern siruct value usr;

struct sample samp [MAXUNKS];

cha, eption; /* selected option to change */
Yoy imam; /* numerical value of character input */
o targ; /* selected target cmpd to change */

Ty atai(),
float fnurher:
fleat g toum()

char string[30]; /* user input */

nt ;g /* loop counter */

char newval{20]; /* new value of parameter */
<har name{20]; /* parameter name */

FILE *fileptr;

/Q
; /*

/* clear the screen */

cystem(“cls”);

princf{ Reading current values of parameters\nPlease wait...\n");

y sspec(sanp);
tarqg = 1;

“f/{fileptr = fopen(targfile{targ], "rw")) == Q)

.
[§
f
retum;

)

w1 le(0 == 0)

- !

orintf("b)
srintf{ c)
orintfid)
orintf{e)
printf (" f)

posystem{cls”
printf{"\n\n\na)

printf(stderr, "error opening parameter file\n");

)i

Target compound is %s\n", samp[targ].name);

Retention Time is %.2f min\n", (samp[targ].rt)/(usr.freq * 60.0));

Units of Concentration %s\n", samp[targ].units);

Maximm allowable water sample limit(warning limit) is %.2f\n", samp[targ].cutoff);
Spike concentration is %.2f \n", samp(targ].spike};

Concentration of %s in standard samples:\n", samp{targ].name);

/* user parameters */
/* target paramters */

floating point number */
get floating point number */

printt (" tloncentration in standard A is %.2f\n", samp[targ].conc[l]);

printf( \tloncentration in standard 8 is %.2f\n", samp[targ].conc[2]);

printf("\tConcentration in standard  is %.2f\n", samp[targ].conc(3]);

orintf{"g) Precision: maximum difference between dup)icate spike samples = %.2f\n", samp[targ].precisn);
peintf("h) Accuracy: maximum difference between actual and measured results = %.2f\n", samp[targ].accurcy);
prontf("i) Top concentration of linear range = %.2f %s\n", samp(targ].dilution, samp[targ].units);

13
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Fri 09-11-87 10:04:51 chgtgt
56 printf("j) Quantitiation limit is %.1f %s\n", samp[targ].qtlimit, samp{targ].units);
57 printf(“x) Exit\n");
58 printf("\nEnter letter of option to change: ");
59 option = getchar(};
60 getchar();
61
62 switch{option)
63 —1{
64 case 'a':
65 case ‘A':
66 —
67 printf{"\nChanging name of target compound #%D\n", targ);
68 printf("\nEnter new compound name: "):
69 if(fgets(string, 25, stdin) == 0)
70 {
71 printf("\nlnvalid compound name\nTarget name not changed\n");
72 break;
73 }
74 wrparm("'name”, string, fileptr);
7 break;
76 -}
77 case 'b':
78 case 'B':
79 —
80 printf("\n\n Changing Retention Time (in minutes) of target compound %D", targ);
81 if((fnumber = g_frum(string)) < 0.0)
2 {
83 printf("\nRetention time of %s not changed\n", samp(targ].name);
84 break;
85 }
86 inum = fnumber * usr.freq * 60.0;
87 if (fnumber > usr.runtime)
. 88 {
:; 89 printf(“\ninvalid Retention Time - Larger than run time\n");
Y %0 printf("\nRetention time of %s not changed\n", samp{targ].name);
>$ 91 break:
() 92 }
D 93 sprintf(newval, "&d*, inum);
ﬁ: 94 wrparm(“rettime”, newal, fileptr);
E§’. 95 break;
o 96 —}
0 97 case 'c':
't 98 case 'C':
) 99 —{
. 100 printf(“\nChanging Units of Concentration\n");
0, 101 printf("\nEnter new unit name: ");
yj 102 if (fgets(string, 25, stdin) == Q)
" 103 {
J 104 printf(“\ninvalid name, unit name not changed‘n’):
- 105 break;
~ 106 }
”}{ 107 wrparm("name", string, fileptr);
o 108 Lbreak;
o3 109 }
N 110 case 'd":
f‘_. 14
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Fri 09-11-87 10:04:51 chgtgt of 105
111-165
111 case 'D': )
12 { b
113 rprintf("\n\n Changing Maximum allowable limit for concentration”);
114 if({inum = getnum(newval)) < 0)
115 { )
116 printf(“\n Invalid cutoff limit, value not changed\n");
117 break; ,
118 }
119 wrparm(“cutoff”, newval, fileptr):
120 break; B
121 —}
122 case 'e': 5
123 case 'E': i
.~ 124 —{
125 printf("\n\n Changing concentration of spike added"):
126 if((inum = getmm(newval)) < 0)
127 {
128 printf("\n Invalid spike concentration, value not changed\n");
129 break;
130 }
131 wrparm(“spike", newval, fileptr);
132 break;
133 —}
134 case ‘f':
135 case 'f':
136 —{
137 printf("\n\n Changing concentration of %s in standard A“, samp(targ].name):
138 if((inum = getnum(newval)) < 0)
139 {
140 printf(“\n Invalid concentration, value not changed\n");
141 break;
142 }
143 wrparm(“stdconcl”, newval, fileptr);
A 144 printf("\n\n Changing concentration of %s in standard B", samp[targ] .name)
:; 145 if((inum « getnum(newval)) < 0)
;'( 146 {
) 147 printf("\n Invalid concentration, value not changed\n");
» 148 break;
v 149 }
::‘ 150 wrparm("stdconc2”, newval, fileptr);
" 151 printf(“\n\n Changing concentration of %s in standard C", samp(targ] .name) :
- 152 if((inum = getrum(newal)) < 0)
n 153 {
'. 154 printf("\n Invalid concentration, value not changed\n");
s 155 break;
. 156 }
: 157 wrparm(“stdconc3”, newval, fileptr):
N, 158 break;
N 159 —}
) 160 case 'g':
» 161 case 'G':
5 162 {
163 printf("\n\n Changing precision control value"):
164 f((inum = getrum(newval)) < 0)
165 —
15
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Fri 09-11-87 10:04:51 chgtgt
166 printf("\n Invalid precision, value not changed\n");
167 break;
168 }
169 wrparm(“precisn’, newval, fileptr);
170 break;
171 }
172 case 'h':
173 case 'H':
174 —
175 printf("\n\n Changing accuracy control value");
176 if((inum = getnum(newval}) < 0)
177 {
178 printf("\n Invalid accuracy, value not changed\n");
179 break:;
180 }
181 wrparm("accurcy", newval, fileptr);
182 break;
183 Ly
184 case 'i':
185 case '[':
186 —{
187 printf("\n\n Changing top of linear range. Concentration should be in %s", samp[targ].units);
188 if{(inum = getnum(newval)) < 0)
189 {
190 printf("\n Invalid concentration, linear range not changed\n");
191 break;
192
193 wrparm(“dilution", newval, fileptr);
194 break;
195 L}
196 case 'y':
197 case 'J':
198 —{
199 printf("\n\n Changing quantitation limit. Concentration should be in %s", samp[targ].units);
200 if((inun = getnum(newval)) < 0)
201 {
202 printf(*\n Invalid concentration, quantitation limit not changed\n");
203 break;
204 }
205 wrparm("qtiimit", newval, fileptr);
206 break;
207 —}
208
209 case 'x':
210 case 'X':
211 —
212 fclose(fileptr);
213 returmn:
214 break :
215 —}
216 default:
217 —(
218 printf("\n\tInvalid selection\n");
219 break;
20 —}
16
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21 L}

222 g_sspec(samp) ;

223 }
24 }
225

227
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09-11-87 08:15:46 change.c Pg 17
Fri 09-11-87 10:04:51 main of 105 :
1-55 ;
1 /#tt#ttt*l’itﬁtitfﬁﬁﬁi*ittﬁiitﬁ*'tiiitﬁtﬁii'it'ﬁiﬁittfﬁ'i*ﬁﬁt*iit'*i*tttt*/ :~
2 /* change.c */ &
3 /* change.c Changes values of user parameters in "parm’ file */
4 /* created 8/15/85 B. Lentz */
5 /* */
6 /* revised 6/12/85 */
7 /QQttQtitﬁ*ti*iﬁﬁ*'hﬂﬁtiitﬁ*t*'*i*iiﬁ*ﬁ"i*'ﬁﬂﬁ"ti'**ti**ﬂ&ﬁt‘ﬁi**'iﬂ’/
8
9 #include <stdio.h>
10 #include "parm.h®
11
12 struct value usr, s3;
13
14 main()
15 —{
16 char newval[10];
17 char string{10);
18 int base = 0;
19 Tong inumber;
20 long atoi();
21 float fnumber;
22 float g‘fnun();
23 tong getnum();
24 Tong i;
25 char name[20];
26 int option;
27 int level; /* level of option to change */
28 int rspn;
29 FILE *fptr;
30
31 if((fptr = fopen(targfile(0], "rw")) == 0)
R —{
KX] fprintf(stderr, "\tERROR opening parameter file\n");
34 retum;
35 L}
36 while(0 == 0)
37 —{
g 38 g_parm(dusr, &s3);
39 prmparm{(&usr) ;
40 printf("\nEnter letter of option to change: ");
s 41 option = getchar();
42 getchar();
: 43
v.; a4 switch(option)
v 85 || —
v, a6 case 'a':
:’. a7 case 'A':
v 43 —{
; a9 printf(“\m\m\n");
E 50 printf(“\n\nChanging Verbose Option\n");
N 51 do
N 52 {
y 53 printf({"\nSet Verbose option ON 7 (y or n): ");
v 54 rspn = getchar();
: 55 getchar();
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56-110 .
56 if(rspn == 'y’ {1 rspn == 'Y') r
57 strepy(newval, "ON"); r
58 else J
59 strcpy(newval, "OFF"); ) 4
60 } while (rspn < 1); ;
61 wrpamm(“verbose", newal, fptr); j
62 break; by
63 L_.} 'j
64 case 'b':
65 case 'B':
66 —1{
67 printf("\n\n\n");
68 printf("\n\nChanging chromatographic sample time\n");
T8 if((getnum(newval}) < 0)
70 {
71 printf("\nChromatographic sample time not changed\n");
72 break;
73 }
74 wrparm("runtime”, newval, fptr);
75 break;
76 L}
77 case 'c':
78 case 'C':
79 —{
80 printf("\n\n\n");
81 for(i = 1; i <4; i++)
82 —{
83 sprintf(name, "stdRTsd", i);
N 84 printf("\nChanging Retention Time(in minutes) of internal standard #%d", i);
~ 85 if((fnumber = g_frum(string)) <= 0.0)
" 86
b 87 printf("\nRetention time of intermal standard #%d not changed\n", i);
o break;
Y 89 }
. inumber = fnumber * usr.freq * 60.0;
: 91 if (frumber > usr.runtime)
™ 92 {
'. 93 printf("Invalid Retention Time - Larger than run time\n");
. 94 break;
. 95 }
96 sprintf(newval, "%d", inumber);
3 97 wrparm(name, newval, fptr);
" 98 L}
) 9 break;
’ 100 L}
} 101 case 'd’:
:: 102 case 'D':
g 103 —{
. 104 printf("\m\m\n"};
) 10% for(i = 1; i < 8; i++)
t 106 {
: 107 printf("\nChanging AREA of internal standard #%d (for match calculation) ', i};
‘ 108 sprintf(name, "stdaread”, i);
: 109 if((getnum(newval)) <= Q)
Y 110 ,—{
f 19
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Fri 09-11-87 10:04:51 main
111 printf("\nArea of standard #%d not changed\n", i);
112 Lbreak;

113 }

114 wrpamm(name, newval, fptr);
115 }

116 break;

117 L}

118 case 'e':

119 case 'E':

120 —

121 printf("\n\n\n");
122

123 if ((getnum(newval)) <= 0)
124 {

125

126 break;

127 }

128 wrparm(‘minarea’, newval, fptr);
129 break;

130 —}

131 case 't':

132 case 'T':

133 {

134 chgtgt ().

135 break;

136 }

137 case 'x':

138 case 'X':

139 —

140 fclose(fptr);

141 returmn;

142 break:

143 —}

144 default:

145 —

146 printf(*\n\tinvalid selection\n");
147 break:

148 .

149 L}

150 —}

151 L)

152

153

09-11-87 08:15:46 change.c

R R o N R T o R o e e T o TN N

e A pte ke pie 4
Pg 19 )
of 105 .:
111-153 -

printf("\n\nChanging minimm area required for standard\n");

printf("\nMinimum area required of standards not changed\n");
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Fri 09-11-87 10:04:51 colum of 105 :
1-33 o
v
l /QQti'tﬁQt'iﬁ.t'i'i'**'ﬁkti***iﬂtﬂitﬁﬁ***ﬂ'*i"ifitiRﬁi*ﬁitit*iﬁﬂttﬂittﬁi/ ::
2 /* colum.c */ -
3 /* Calculates and prints colum factor. Monitoring this factor gives */ ”
4 /* an indication of the condition of the column. The value decreases */ "
5 /* as the colum deteriorates. */ 5
6 /* created 8/28/86 8. Lentz */ ~
7 +/ N
8 /* Calling Modules: collect.c */ a
9 /* Modules Called: none */ v
0 /e * N
11 /iﬁ’ﬁ’Qﬁii***iﬁti*tttﬁ*ﬁﬁ**ik*QQﬂ*f**i**iiﬁ*ﬁ’tt****ﬁt*h**iﬁ****ﬁ'***ki**/
12
13 #include stdio.h> .
14 :
15 colum{prmptr, ymax, tarea, stindx, nstd)
16 FILE *pmptr; /* used to send data to printer */ .
17 int ymax[]: /* peak heights */ ~
18 Tong tarea(]; /* selected areas that correspond to stds & target */ o
19 int stindx(]; /* array index to standard peaks */ -
20 int nstd; /* number of intermal standards */ "1
21 —{
22 int i;
23 float cfactor; /* colum factor */
24
25 fprintf(pmptr, "\n\tColum factors:");
26 for(i = 1; i <= pstd; i++)
27 {
28 cfactor = (float) ymax[stindx[i]]/tarea[i];
29 fprintf{pmptr, “\t%.4f", cfactor);
30 }
w L
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1 /ti*t*t****tﬁ*ikti**Q*ﬁ**ﬁi*t***t*t**'*ﬁ***ti*****i*ﬂit*iﬂﬂtt*ﬂt*'tfkt*tt/
2 /* copsys.c */ '
3 /* format a new diskette and copy operating system and */
4 /* datasystem files to it */
5 /* created 7/21/86 B.lentz */
6 /* */
7 /tti**i*k**i***ﬂﬁﬁﬁ***i*f***********k**ﬁiii**it*****iﬁititﬁ*iﬁ**ﬁ**t**ﬁi*/
8
9 #include <stdio.h>
10 #define SPACE ' '
11
1 main()
13 —{
14 int ntime[4];
15 int ndate[4];
16 char string[100);
17
18 printf("\n\n\nThis utility creates a new system operating disk\n"):
19 printf("These disks should be replaced monthly\n");
20 printf("\n\nlnsert a NEW diskette into Drive B\nReady (y or n): ");
21 while(!reply())
22 printf("New Diskette in Drive B? (y or n): ");
23 printf("\nPlease Wait...");
24 system("type response | format b:/s > NUL");
25 system("copy a:*.* b: > NUL");
26 system("del b:*.dat > NUL");
27 sysdate(ndate, ntime);
28 sprintf(string, “"copy a:QC%d%d.dat b:", ndate{0], ndate[2]);
29 system(string);
30 printf("\n\nNew system diskette is ready for use in Drive A\n");
31 printf("\nRemove diskette from Drive B and place a label on it\n");
32 printf("Place QC archive diskette in Drive B\n\nReady (y or n): ");
kX] while(lreply())
34 printf("QC Archive Diskette in Orive B? (y or n): "):
35 printf("\nPlease Wait...");
36 system("copy a:*.dat b: ");
37 printf("\nRemove QC archive diskette from Drive B and place data diskette in Drive B\n");
38 printf("\nReady to continue? (y or n): *);
- 39 | while(!reply())
> 40 printf("Ready to continue? (y or n): ");
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Fri 09-11-87 10:04:51 error
l /tﬂt*ﬁti.*ﬁiﬁ."t**'ﬁiti’*tti’**ﬂi*tﬁﬂ'tti***ﬁtt#*.ttt'*‘tt*"ﬁtt./
2 /* error.c */
3 /* print error messages */ ‘
4q /* created 5/9/86  B. Lentz */ *
5 /Q*****ﬁ'i*'"'ﬂ'*t"*ﬂti*ﬁ”i**Qﬁﬁ*ﬁ*ii*i!t*'titi!tﬁ'tﬁ'iﬁ*'ﬁt't/
6
7 #include <stdio.h> »
8
9 error(code) z
10 int code; -
J§ Q— "
12 switch(code)
13|~ 0
) 14 case 0:
15 —
16 fprintf(stderr, "\n\nProblem with chromatography- Standard peaks not found\n");
17 break;
18 L}
19 case 1:
20 default:
21
22 fprintf(stderr, “\n\nData System Error\n");
23 treak;
24 L}
25 —}
26 L}
27
28
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l /ikﬁﬁ*ﬁ‘hiiﬁQﬁtﬁi**ﬁ*ﬁtQt*iQ*Qkﬁiﬁﬁﬁ'iﬁ*ﬁ*ﬁﬁi**iﬁt*ﬁ*.ﬁ*tiﬁ**'*ﬁiﬁﬁiﬂﬁi’*t/

2 /* filelist.c */

3 /* get list of data files on floppy disk */

4 /* created 7/1/86  B.Lentz */

5 /* */

6 /Q*iﬁ*ﬁﬁﬁQt“*it*ﬁi*Qﬁ'****'tﬁ*i***i**t*ﬁﬁ'iitﬁﬁ*'ﬂﬁ.*iﬁﬁﬁ*i*.i*ﬁtﬁiiﬁ*ﬁ*tl

7

8 #include <stdio.h>

9 #define TRUE  (0==D)
10 #define FALSE ITRUE

11

12 filelist()

13—

14 extern char *filedir(); /* retumns 1ist of matching filenames */
15 char *list; /* list of filenames */

16 char *next;

17 char filespec{20]; /* file specification */

18 char filename(20];

19 int count; /* filename count used to divide output in thirds */
20 int length;

21 FILE *pmptr;

22 int reply(); /* get yes or no reply from user */

24 printf(“\n\ninsert Data diskette into Drive B\nReady? (yorn):")
25 while(lreply())

26 printf("Data Diskette in Drive B? (y or n): ");

27 printf(“\n\n\tGathering filenames from disk B\n\tPlease Wait\n");
28 system("1s -m b:*.*");

29 printf("\nDo you wish to have a printout of the available files? (yorn): ");
30 if(reply())

31 —{
32 if((prmptr = fopen("PRN:", "w")) == 0)
EX}
34 fprintf(stderr, "\nError transmitting data to printer ‘n");
35 retum;
36 }
37 strcpy(filespec, "b:*.*");
38 if((list = filedir(filespec, 0)) == NULL)
2 39
2} 40 printf("\nThere are no data files archived on the floppy disk\n");
\-_: a1 return;
N 42 }
A 43 count = 0;
] 44 for(next = list; *next != NULL:)
a5 —{
a6 forintf(prnptr, "$s\t\t\t", next);
a7 next += strien(next) + 1;
48
49 if(++count > 1)
50 {
5:- 51 fprintf (pmptr, "\n");
"?: 52 count = Q;
oo 53 }
oN; sa || Ly
Y 55 fclose(prmptr);
A 24
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56-68
56 Lfree(list);
57 }
58 printf("\nENTER filename to retrieve: “);

59 fgets(filename, 19, stdin);
60 while(stramp(filename, "\n") != 0)

61
62 length = strien(filename);
63 filename[length-1] = "\0';
64 retriev(filename);
65 printf("\nENTER filename to retrieve: ");
66 fgets(filename, 19, stdin);
67 }
. 68 L}
69
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09-11-87 08:38:04 fixseq.c Pg 25
Fri 09-11-87 10:04:51 fixseq of 105
1-55
l /'itﬁ'i#'t*Q*ttﬁttQQt*iiﬁi**it*'tiiﬁ*ﬁ'ﬁtt'ti*tiﬁﬁ'ﬂ'i’*ﬁ*‘hi**ttﬁ*tiﬂttﬁt/
2 /* fixseq.c */
3 /* correct any errors made during sequence entry(entering sample */
4 /* numbers and positions for the purge and trap) */
5 /* created 4/4/86  B. Lentz revised 6/11/86 */ i
6 /™ */ [
7 /*ﬁ'i*ﬁ*ﬁtttli*i'*tiﬁtiQ*iﬁﬁt-ﬁ*i*i*itititi*ﬁ'i*Qﬁﬁ&tiﬁttt*itt*ti**tﬁ*ﬁ*tﬁ/ :
8 {

9 #include <stdio.h>
10 #include “parm.h" 1

11
12 fixseq(frstpos, lastpos)
13 int frstpos; /* first position that can be changed */
14 int lastpos; /* last sample position on autosampler to be used */
16 extern struct value usr;
17 extern char labei(]; /* date and time information used in name */
18 int pos; /* sample position on purge and trap */
19 int type; /* sample type */ 1
20 int num; /* temporary storage for int */ \
21 char rspns; /* first letter of user response to query */
22 char string[20]; /* temporary string storage */ i
23 char filename{10]; 1
24
25 do
26 | —{
27 system("cls");
28 strcpy (filename, “"CON:");
29 pmseq(filename);
30 printf("\n\n\t CHANGE ANY SAMPLE NUMBERS? (y or n}: “);
31 if(rspns = reply())
32 —{
33 {
34 printf(“\n\tEnter POSITION NUMBER of sample to be changed: ");
35 pos = select();
36
37 } while{pos < frstpos |! pos > lastpos);
38 pos--;
39 if(usr.type[pos] == SAMPLE)
40
41 sprintf(string, “del b:%s", usr.number{pos]);
a2 system(string);
43 }
D 44 printf("\n\t\t\tSample Type Numbers\n\t 0) BLANK\t\t\td) WATER SAMPLE\n');
- 85 printf("\t 1) STANDARD #A\t\t5) SPIKE\n");
: 46 printf("\t 2) STANDARD #B\n\t 3) STANDARD #C\n\n");
;w, 47 printf("\tPosition %d\tENTER sample TYPE number: ", pos+l);
' : 48 type = select{);
v 49 while(type <0 !} type > 5§)
b 50 {
. 51 printf("\t\tENTER sample TYPE number: ", pos+l);
c::: 52 type = select();
. 53
' 54 Lsamptype(&pos, type);
L 55
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&
&

)
56 | L} while(rspns); !
57 strcpy(filename, "PRN:"); N
58 pmseq (filename);
59 return; :
60 } .
61 K
]
{
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87 10:04:51 main

/tﬁﬁtﬁtﬁftittiﬁftﬁt'tit*ﬁ't*ﬁ*itﬁﬁ*t*t*ﬁﬁi***’*t*t**Qﬁ*ﬁbﬁ**tttiﬁitttttti/

/* fmtdis.c Y.
/* format a new diskette for data collection */
/* created 8/8/86 B.Lentz */
/ﬁ Q/

/""'\vi'ﬁﬁ'fi"'t.if'ti*"Q"'*ﬁiﬁ*'tﬁii'.*ﬁ’ﬁ**i'*Qit*’ﬁ't'*'*ttﬁ“i*ﬁ*'/

#include <stdio.h>

main()

printf("\n\n***WARNING*** A1l data on diskette in drive B will be lost\n");
printf("\n\ninsert a new diskette into Drive B\nReady? (y or n): ");
while(lreply())

printf{"New Diskette in Drive B? (y or n): ");
printf("\nPlease Wait...");
system("“type response | format b: > NUL");
printf("\n\nNew data diskette is ready for use in Drive B\n"});
printf("\nReady to continue? (y or n): ");
while(!reply())

printf("Ready to continue? (y or n): ");

—}
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08-09-85 11:48:30 getdate.c

09-11-87 10:04:51 getdate

‘ /tﬁittt'itii“i’t"*iﬁi.'t'*'"ﬁ‘ﬁ*tﬁﬁ*tﬁ'iQitt*i*ﬁﬁ'ﬁﬁ*‘tﬂﬁ'*t*"*'***i*/
2 /* get current system date and time o/
3 /* created 8/7/85 revised */
4 /* B. Lentz */
5 /*ww ----- AR RARRAERARAAARRAARAARRAARARIRAARARARAAAANARARARAAARRRIR ***iittﬁ/
6

7 getdate(date, time)

8 int date{];

9 int time[];

10 —

11 struct regval { int ax,bx,cx,dx,si,di,ds, es; } srv;

12 int ndat{4];

13

14 srv.ax = 0x2a00;

15 sysint21(&srv,8srv);

16 date{2] = srv.cx; /* year */

17 ndat[1] = srv.dx;

18

19 srv.ax = 0x2c00;

20 svsint21 (&srv,&srv);

21 ndat(2] = srv.cx;

22

23 date[0] = ndat[1] >>8;  /* month */

24 date[1] = ndat{1] & Oxff; /* day */

25 time[0] = ndat[2) > 8;  /* hour */

26 time[1] = ndat[2] & Oxff; /* minutes */

21 -}

28

-
v

T e e T A e

WY PV

" VNN Y

ARV

-
O
a'ea’_ a

Pg 28
of 105

1-28

-
NN

A

o " e e =
a2 a

¢ v v



B 7 e Tk e YRV LWL LWL T T TR T

o
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Fri 09-11-87 10:04:51 getname of 105 ‘

155 [

l /tﬁ*ﬁ‘i*t*i‘Qiﬁ*****ﬁﬁ**’*i&**ttﬁi‘*itit*ﬁt*ﬁitttﬁ*'ﬁ**ttt*#t/ {
2 /* getname.c */
3 /* check for valid filename - alphanumerics only */ !
4 /* created 8/13/86 B. Lentz */ \
S /ifiﬁt*ﬁttti*#tt***ﬁ*ﬁ*"ﬁ***ﬂ*tt*ﬁﬂi*iﬁ*****"*ﬁ****i****ﬁtt/ i
6 i
7 #include <stdio.h>
8
9 getname (f1lename)
10 char *filename;
P
12 char *string, *ptr;
13 char ¢;
14 FILE *fptr;
15 extern char *calloc():
16

17 string = calloc(20, 1);
18 ptr = string;
19 if (! (gets{filename, 16)})

20 printf("\n\t\tERROR reading sample number:\t %s ", filename);
21 strepy(string, filename);

22

2 while({c = *string) != NULL)

24 —1

25 if{isalnum(c) == 0)

26

27 printf("\n\t\t\tInvalid character in %s\n", filename);
28 printf("\t\t\tRE-ENTER sample IDENTIFICATION: "):

29 free(ptr);

30 return(1);

3 }

32 string++;

33 L}

34 string = ptr;

35

&%
AR PN,

36 strcat{filename, ".dat");
37 sprintf(string, "b:%s", filename);

» 38 if((fptr = fopen(string, "r’)) 1= 0)
- 9 |
- 40 fclose(fptr);
" 4] printf("\n\tThis filename already exists on disk, please select another name\n"):
a2 printf("\t\t\tRE-ENTER sample IDENTIFICATION: );
43 free(ptr);
) a4 retum(1);
X 45 | L}
-
X a6 else
:. 47 | —{ _
b 48 1f((fptr = fopen(string, "w"}) == Q)
e 49 {
» 50 /* out of space on floppy */
E,',f: 51 free(ptr);
.:-, 52 retumn(2);
"
Q 53
:‘, ‘ 54 fclose(fptr);
y 55 free(ptr);
>, 30
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Fri 09-11-87 10:04:51 getnum of 105

1-38

l /ﬁiQ'*Qﬁﬁi*ﬁQ*ﬁt'*iﬁ**ﬁt***t’Qﬂﬁttt*i‘tﬁﬁﬁ*t*'i*ﬁQ*#**fﬁﬁ*#*ttﬁtﬁﬁﬁﬁﬁ*ﬁi’/
2 /* getnum.c */
3 /* getnum.c  Prompt user for numerical input and then verify it. */
4 /* 1f valid string is found, returns length of number string, */ i
5 /* otherwise returns zero. */ ;
6 /* created 8/15/85 B. Lentz */ g
l /* */ 6
8 /iiQ*QQQQ'!Q.'QQ'ﬁﬁ***ﬁﬁi‘k*****'*t**itﬁ***ﬁi***ﬁ*"titﬁi**ﬁttt**’***t***ﬁ/ i
9 #include <stdio.h>
10 !
11 Tong getnum(newval) d
12 char *newval;
13 p—{
14 int i; /* counter for loop */
15 long num; /* numerical value of parameter */
16 Tong atoi();
17 char string(20]; /* input string containing new value */
18

19 printf("\n\tEnter new value: ");
20 if{fgets(string, 20, stdin) == 0)

21 printf("\nerror in input\n");

22 sscanf(string, "%s", newal);

23 num = atoi(newval);

24 do

25 —{

26 f(*newval < '0’ |! *newval > '9'}
27 if(*newval = '.')

28 {

29 forintf(stderr, "Invalid input - enter numerical value \n");
30 retum(-1);

3l }

32 L_} while(*(++newval) != "\0');
33 if(num < 0 | num > OxFFFF)

34 retum(-1);
35 returm(num) ;
36 L}
37
38 !
i»l;
N
N3
i.{
.
]
o
J
h
& 32
f:'.,. TR
At . LS AT AT A LRI TSRS . e e e e e
i - R S O A A O T S R S N W L A
- RIS NI T A > e ‘_:‘e_‘...ﬁ_‘.- AN TN T T A T e T A NN T T T W W U AL




e G Y T O N W U N IV R K vve g v
g 3
: -;
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Fri 09-11-87 10:04:51 g_fnum of 105
1-35
1 /ﬁﬂQﬂﬁhtiiiﬁitiiﬁt"k#t*.iﬁiiiﬁﬁiﬁ'ﬁi*.itiﬁ’Q‘iﬁi'ﬂﬁtﬁ*i*****ti"iQﬁﬁﬁﬁ*ti/
2 /* g_frum.c */
3 /*q_frumc  Prompt user for floating point numerical input and */
4 /* then verify it. If valid string is found, retums length of number */
5 /* string, otherwise returms zero, */
6  /* created 6/6/86 B. Lentz */
7 /" */
8 /ﬁﬁiﬁﬁ'*ttti”i*i*ﬁﬁ'ﬂi*iQ**‘ﬁ*it't*iiﬂ*ﬁ***ti*t**iﬁ*iﬂ*t*ﬁ*i*i*i**tf*ﬁ*k/
9 #include <stdio.h>
10
11 double g_fnum(newval)
12 char *newval;
13—
- 14 int i; /* counter for loop */
15 float frum; /* numerical value of parameter */
16 double atof();
17 char string[20}; /* input string containing new value */
18
18 printf("\n\tEnter new value: ");
2 if(fgets(string, 20, stdin) == Q)
21 printf("\nerror in input\n");
22 sscanf(string, "%s”, newal);
23 frum = atof(newval);
24 do
25 —{
26 if(*newval < *0' !! *newval > '9')
27 if(*newval 1= ' ')
28 {
29 forintf(stderr, "invalid input - enter numerical value \n");
30 return(-1);
31
32 -} while(*(+newal) 1= '\0');
33 return (frum) ;
4 L}
35
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1-87 08:39:58 g_parm.c
1-87 10:04:5] g_parm

/iiQ*Q*t*i*it'**ii*ﬁ*ii**ﬁii'***ﬁ****tﬁik**ﬁitﬁ.tﬁttQ*i***i*t*ii*tﬁ'ﬁﬁ*ﬁt/

/* g_parm.c */
/* g_parm.c reads text file containing parameters into "usr" structure */
/* created 4/1/85  B. Lentz */
/* */
/* modification 3/13/86 added date parameter */
/* mdified 6/12/86 rt's */
/* */

/titiit*ﬁtﬁtﬁi*t*ﬁ*t**ﬁ*i********tti**t'**ttt*i**i**ttﬁﬁ*ﬁﬁ*,*tﬁﬁ*t**ﬁ***/

#include <stdio.h>
#include "parm.h"

g_parm(usr, s3)

—{

struct value *usr; /* user value */

struct value *s3: /* S-CUBED */

FILE *pfile; /* file pointer to text file containing parameters */
int j; /* counter */

char keyword[16];

char string[20]; /* temporary string storage for comparison */
char str2[20]; /* temporary string storage for comparison */
int badparm; /* flag for valid parameter */

if {(pfile = fopen(targfile[0], "r")) == 0)

_iprintf(stderr, "\nERROR opening parameters file %s\n", targfile[0]);

exit(0);

L}

while((fscanf(pfile, "%s", keyword)}) != Q)

_Ef(strcnp(keyword, "runtime”’) == Q)

[:‘{fscanf(pfile, “%f %f", &usr->runtime, &s3->runtime);

else if(stremp(keyword, "caldate") == Q)

[f‘scanf(pfﬂe, "%s %s", &usr->caldate, &s3->caldate);

elle if(stromp(keyword, “date") == ()

Gscanf(pfﬂe. "%s %s", &usr->date, §s3->date);

else if{strcmp(keyword, "ca'“lag") == Q)
fscanf(pfile, "%d %d", &usr->calflag, &s3->caiflag);

else if(strcmp(keyword, “spikent”) == Q)

[:iscanf(pfile, "%d %d", Busr->spikent, &s3->spikent);

else if(strcmp(keyword, "verbose”) == ()

{
fscanf(pfile, "%s %s", keyword, string);

usr->verbose = logstr(keyword);
34
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Fri 09-11-87 10:04:5] g_parm of 105 P
56-110

* i
K
3
-

56 Ls3->verbose = logstr(string);

57 }
58 else if(stremp(keyword, “gain”) == 0) -
59 { )
60 [fscanf(pﬁle, "Hu %u", &usr->gain, &s3->gain); ~
61 } )
62 else if(strcmp(keyword, “freg") == 0) "a
63 —{ a
64 fscanf(pfile, "%f %f", &usr->freq, &s3->freq);
65 L}
66 else if(strcmp(keyword, "smooth') == 0)
67 —{
68 fscanf(pfile, "sd %d", &usr->smooth, &53->smooth);
- 69 L}
70 else if{strcmp(keyword, "threshl") == 0) -
7 —{ '
72 fscanf(pfile, "% %d", &usr->thresh[l], &s3->thresh[1]); .
73 —} "
74 else if(stromp(keyword, "thresh2") == Q) :
75 —{
76 fscanf(pfile, "% %d", 8usr->thresh(2], &s3->thresh[2]);
77 L
78 else if(stramp(keyword, “thresh3") == Q)
79 —{
80 fscanf(pfile, "%d %", &usr->thresh(3], &s3->thresh[3]);
81 L}
82 else if(stremp(keyword, “threshd") == Q)
83 {
84 [fscanf(pfﬂe, '5d %d", 8usr->thresh[4], &s3->thresh[4]);
85 }
8€ else if(stramp(keyword, "minarea”) == 0)
87 —{
88 fscanf(pfile, "%d %d", 8usr->minarea, &s3->minarea);
39 L}
90 else if(stremp(keyword, "nointstd") == 0)
91 —{
92 fscanf(pfile, "%d %d", &usr->nstd, &s3->nstd);
® 93 L}
N 93 else if(strcmp(keyword, “numunks”) == Q)
. 95 —{
N 96 fscanf(pfile, "%d %d", &usr->nunks, &s3->nunks);:
~ 97 —}
2 98 else 1f(stremp(keyword, "nlevels’) == ) .
] 99 —{ ~
. 100 fscanf(pfile, "sd %d", Busr->nlevels, &s3->nlevels); o
¢ 101 -} N
v 102 else o
] 103 —{
. 104 badparm = TRYE; :.\
D 105 for(y = 1; j <= &usr->nstd; j++) -]
3 106 { -
R 107 sprintf(string, 'stdRT%d", j); o
A 108 sprintf(str2, “stuareasd”, j); 1
" 109 if (stramp(keyword, string) == 0) ’]
r Ly
' 110 — ;
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11 fscanf(pfile, "sd ", 8usr->stdrt[j], &s3->stdrtlj]);

112 badparm = FALSE;

113 break;

114 L}

115 else if(stremp(keyword, str2) == 0)

116 F_{

117 fscanf(pfile, "%d %", &usr->stdarea(j], &s3->stdarea(j]):

118 badparm = FALSE;

119 break;

120 )

121 L-} /* end for j */

122 if (badparm)

123 fprintf(stderr, "\nParameter %s is not used\n", keyword);

124 L_} /* end else */

125 | Lo} /% end while %/

126 fclose(pfile);

127 usr->period = 1000000/ (usr->freq * 2.5 * 8.0);

128 usr->numpt = 60 * usr->freg * usr->runtime;

129 usr->ncony = usr->numpt * §8;

139 for {j = 1; j <= usr->nstd; j++)

131 {

132 usr->sumarealj] = 0;

133 usr->sumrt [i] = 0;

134 }

135 L} /* end g _struct */

136

137

138 logstr{string)

139 char *string;

140 —{

141 if(stramp(string, "ON") == 0)

142 retum(TRUE) ;

143 else

144 return(FALSE) ;

145 }
D
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1 /ﬂﬁﬁtﬁﬂ*tﬁ*i*****i*t*ﬁ*t'***'*Q**ﬁﬁﬁit*'ﬁ'ii**'ittﬁﬁ'ﬂt*ti**.itﬁ*!'itﬁ*ti/
2 /* g_sspec.c */
3 /* g_sspec.c reads text file containing target parameters into */
4 /* structure "samp" */
5 /* created 4/1/85 B. Lentz */
6 /* */
7 /i*iiiiﬁ**ﬁt't*iiii*'itt*t**ﬁii**iﬂ*i*ttt*i**i*iiiﬂitfﬁitt*titﬂti.Qt**ti'/
8 #include <stdio.h>
9 #include "parm.h”
10 #include "targ.h"
11
12 g_sspec(samp)
13 struct sample samp(]
o

15 —{
16 FILE *pfile; /* file pointer to text file containing parameters */
17 int i, j; /* counter */
18 int badparm; /* flag incorrect parameter */
19 char keyword[16];  /* name from text file */
20 char string{20]; /* holds parameter name */
21 extern struct value usr;
22
23 for(i = 1; i <= usr.nunks; i++)
24 —
25 if ((pfile = fopen(targfile[i}, "r")} == 0)
26 —{
27 fprintf(stderr, “\nERROR opening parameters file %s\n", targfile[i]);
28 exit(0);
29 L}
30 while((fscanf(pfile, "%s", keyword)) != 0)
3t —{
32 if(stromp(keyword, "rettime”) == 0)
3 {
34 [fscmf(pfﬂe, "5 y*d", Ssamp[i].rt);
35
36 else if(stramp(keyword, "name”) == Q)
¥y —

, 38 fscanf(pfile, "%s %*s", &samp[i].name);

else if(stramp(keyword, "units”) == Q)
fscanf(pfile, "%s %*s", &samp[i].units);

else if(stramp(keyword, “spike”) == ()

"5f 5*f", &samp{i).spike);

else if(stromp(keyword, ‘precisn”) =a )

"§f $*f" &samp[i].precisn);

else if(stramp(keyword, "accurcy”) == 0)

"5f %*f", &samp(i].accurcy);

37
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56 else if(stramp(keyword, "cutoff") == 0)
57 {
58 [:fscanf(pfile, "5f g*f Gsamp[i].cutoff);
59 }
60 else if(stromp(keyword, "qtlimit") == 0)
61 {
62 [fscanf(pfﬂe, "%f s*f", §samp[i].qtlimit);
63
64 else if(stramp(keyword, "dilution") == 0)
65 {
66 [fscanf(pfﬂe, "sf g*f", &samp(i].dilution);
67 }
68 else
69 —{
70 badparm = TRUE;
7t for(j = 1; j <= usr.nstd; j++)
72 —{
73 sprintf(string, “stdconc’d”, j);
74 if(strcmp(keyword, string) == 0)
75 —{
76 fscanf(pfile, “%f %*f", &samp[i].conc[j]);
77 badparm = FALSE;
78 break;
79 L}
80 sprintf(string, "sloped”, j);
81 if(stremp(keyword, string) == 0)
& —
83 fscanf(pfile, "%f %*f", &samp[i].slope[j]);
84 badparm = FALSE;
85 break;
8 Ly
87 sprintf(string, "intercpd”, j);
88 if(stremp(keyword, string) == 0)
89 {
90 fscanf(pfile, "%f %*f", &samp[i].intercp{jl);
91 badparm = FALSE;
92 break;
93 }
94 L} .
95 if (badparm)
96 fprintf(stderr, "parameter %s is not used\n". keword);
97 Ly
98 L)
! 99 if(fclose(pfile) == -1)
v 100 fprintf(stderr, "\nERROR closing %s\n", targfile[i]);
! 101 samp[i].sumrt = 0;
; 102 LL-}
! 103 L}
" 104
J
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.
1 /****tﬁ*ttitﬂi**t'i"**'tt*ﬁt*tt*ﬁ**ttﬁ*ﬁ#***ﬁﬁ*ﬁt'**i***ﬁ**t*'*iﬁ*it*t*/ 'c
2 /* initdio.c */ j
3 /* set digital 1/0 bit 0 of port O for output and initialize to open */
4 /* relay switch (set to 1) */
5 /* this state will cause the Tekmar to wait for the switch closure to */
6 /* begin desorb */
7 /* created 2/7/86  B. Lentz */
8 /ﬁ t/ .
9 /titk*t*i**itﬁttﬂ**ii****ﬂt*iﬁ*t*t*tt*kt***tﬁﬁﬂt*ﬁﬁﬁﬁ****ﬁﬁt*tﬁ**i*i**tﬁk/
10
11 #include <stdio.h>
12 #include "bitset.h" /* bit setting macros for data acquisition board */
13
- 14 initdio()
15 —{
16 unsigned char status; /* used for error check */
17
18 if ((STAT_REG & 0x70) != 0)
19
20 fprintf(stderr, "\nFATAL ERROR-11legal status register value\n");
21 fprintf(stderr, "\nStatus Register value is %o\n", STAT REG);
22 exit(0);
23 }
24
25 COMM_REG(CSTOP) ;
26 status = DATA OUT;
27 while(! (STAT_REG & C(H‘!_UA[T));
28 | COMM REG(CCLEAR);
29
30 Nhﬂe(!(STAT_REG & CW_HAIT));
31 | COMM_REG(CSOUT);
32
b 33 | while(STAT REG & WRITE_WAIT);
Py 34 | DATA_IN(DIOPORT);
. 35
.- 36 | while(}(STAT_REG & COMM WAIT));
W 37 status = STAT_REG;
» 38 if(status & 0x80)
" 39 joerr();
- 40
v 41 setdio(0, CDIOOUT):
- 2 Ly
- 43
>
"
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l /‘*iﬁiﬁi#'iﬁi*#i‘*ﬁi**ii*tiﬂi'*ﬁﬁ*ii*ﬂt*'iQ****Qﬁﬂ*t't****i**itt***ﬁ****t/

2 /* ioerr.c */

3 /* read status registers for error reporting from data translation */

4 /* board */

5 /* created 2/6/86  B.lentz */

6 /* */

7 /Q'itif’ttiiﬁtﬁtit**QﬁtiiQt**ii*t**ﬁ*tt***ﬁﬁ*ti***ﬁ*ii'*ttt****tﬁitﬂi**ti/

8

9 #include <stdio.h>

10 #include "bitset.h"

11

12 joerr()

13 —{

14 unsigned char temp;

15 char errorl; /* first byte of error code */

16 char error?; /* second byte of error code */

17

18 fprintf(stderr, "\nFATAL BOARD ERROR \n");

19 fprintf(stderr, "\nStatus Register Value is %x\n", STAT REG):
20 /* read error register */

21 COMM_REG(CSTOP) ;

22 | temp = DATA_QUT;

23 while(!(STAT REG & COMM_WAIT));

24 COMM_REG(CERROR) ;

25 whi’le(!(STAT_REG & READ WAIT));

26 error] = DATA_OUT;

27 | while(!(STAT REG & READ WAIT));

28 error2 = DATA OUT;

29 fprintf(stderr, "E€rror Register values are: \n");

30 fprintf(stderr, "bytel: %x \tbyte2: %x", errorl, error2):

3l exit(0);
R Ly
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1 /'iﬂ."li*‘tﬁﬂ*’Qt'ﬂQittﬂtt'ﬂ*'t"iﬁtt""'ﬁ'iﬂii'ﬁ'tt'tﬁ‘ﬁiiiti.ii"/
2 /* match.c */
3 /* routine to locate standard peaks (intermal and target) */
a /* within standard samples and determine actual retention times and */
5 /* response factors for each standard. *f
6 /* created 7/11/85 8. Lentz */
7 /* */
8 /ﬂﬂﬁ'iﬁt**ﬂﬁ*itﬂﬂ*"tﬂif***t*ﬁﬁﬁﬂ*t*'*it*liQﬁti*ﬁ#'**it*tﬁﬁii'*i‘*i/
9

10 #include "parm.h"
11 #inciude "targ.h"
12 #include <stdio.h>

13
- 14 float match(npeaks, rawrt, rwarea, finarea, rtime)
15 int npeaks; /* total number of peaks found */
16 int rawrt(]; /* retention times of all peaks */
17 float rwarea(]; /* areas of all peaks */
18 long finarea[]; /* areas of selected peaks */
19 int rtime{]; /* retention times of selected peaks */
20
21—
22 extern struct sample samp[]; /* target cmp parameters */
23 extern struct value usr; /* contains parameters */
» 24 int windowl; /* range in which to search for std peak */
2 25 int window2; /* range in which to search for std peak */
26 int start[2]}; /* beginning of search range */
. 27 int end(2]; /* end of search range */
: 28 int index; /* index to start of target parameters */
29 int 1, j, k, m: /* loop counters */
. 30 int rrt; /* relative retention times based on first std */
» 31 float factor; /* ratio of actual retention time to estimate */
32 float num; /* numerator of match factor */
33 double sgrt(); /* square root function */
F-' 34 | float fstarea; /* std area expressed as floating pt/1000 */
,: 35 float farea; /* actual area expressed as floating pt/1000 */
) 36 float den; /* denominator of match factor */
N 37 float uden; /* portion of den containing sample contributions */
» 38 float rden; /* reference denominator */
v 39 | float match; /* factor indicating quality of match */
R 40 float hit; /* best match factor found */
b 41 float totpts; /* total number of data points collected */
f a2 int foundpk; /* boolean used to flag potential match */
43 int temp[MAXSTDS]; /* temporary storage for index to peak */
» a4
P 45 hit = 0.0;
‘ 46 totpts = usr.runtime * usr.freg * 60;
- 47 window2 = (int) (totpts * 0.03); /* 3% window */
s 48 | windowl = (int) (totpts * 0.40); /* 40% window */
Y 49
» 50 start[0] = usr.stdrt[l] - windowl;
51 if(start{0] <0)
E 52 start{0] = 0;
g 53 | end[0] = usr.stdrt{l] ¢ window!;
54 for(i = 1; i <= npeaks; i+)
§ 55 | —
) 41
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56 if((rawrt{i] > start[0]) && (rawrt[i] < end(0]))
57 —{
58 if(rwarea[i] > usr.minarea)
59 —{
60 temp(1) = i;
61 factor = (float) rawrt{i]/(usr.stdrt{1])}:
62
63 for(k=2; k <= usr.nstd; k++)
64 —{
65 temp{k] = O;
66 rrt = (int) (usr.stdrt{k] * factor);
67 start[l] = rrt - window?;
68 if(start[1] <0)
69 start{1] = 0;
70 end{1] = rrt + windowZ;
71
72 for(j = 1; j <= npeaks; j+)
73 {
74 if((rawrt[j] > start{1]) & (rawrt(j] < end(1]))
75
76 if(rwarea[j] > usr.minarea)
77 temp(k] = J;
78 }
79 }
80 L}
8l
-;J 82 foundpk = TRUE;
Jj 83 for(m = 1; m <= usr.nstd; m++)
g 84 {
o 85 if(temp[m] == 0)
86 foundpk = FALSE;
87 }
N 88 if (foundpk )
"~ 89 —~
% 90 num = 0.0;
L 9] uden = 0.0;
I'.\
.t 92 rden = 0.0;
'._' 93 for(m = 1; m <= usr.nstd; )
5 % {
:-:: 95 fstarea = (usr.stdarea[m})/1000.;
o 6 farea = rwarea[temp[m]]/1000.;
’ y 97 num += (fstarea * farea);
e 98 uden += (farea * farea);
! v 99 rden += (fstarea * fstarea);
N 100
o 101 if((den = sqrt(uden * rden)) == 0.0)
NS 102
;'\-: 103 printf("\n\n ERROR - denominator 15 zero\n )
- 104 match = 0.0;
' 105 }
AR 106 else
M 107 {
N 108 [match = num/den;
.:& 109 }
) 110 if(match > hit)
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111 —{
112 hit = match;
13 for(j = 1; j <= usr.nstd; j++)
114 —{
115 finarea[j] = rwarea[temp[j]];
116 Lrtime[j] = rawrt[temp{j]];
117 }
118 for(ksl; k <= usr.nunks; k++)
119 —{
120 rrt = (int) (samp(k].rt * factor):
121 start[1] = rrt - window?;
122 if(start(l] <0)

o3 start[l] = 0;

124 end[1] = rrt + window?;
125 index = usr.nstd + k;
126 finarea[index] = 0;
127 rtime[index] = 0;
128 foundpk = FALSE;
129
130 for(j = 1; j <= npeaks; j++)
131 —{
132 if((rawrt(j] > start{1}) 8& (rawrt{j] < end[1]))
133
134 finarea[index] = rwarea[j];
135 rtime(index] = rawrt[j];
136 foundpk = TRUE;
137 }
138 L} /* end for j */
139 if (1 foundpk)
141 finarea[index] = 0;
142 rtime{index] = 0;
143 L}
144 L}
145 L}
146 L
147 L}
148 L}
149 | L}
150 return(hit);
151 L}
152
153
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!
1 /tt"***!t**'iﬁQitiﬁ*itﬁitttﬁtﬁtt'ﬁtttttt*t'ttiﬁ**lﬁi*iitﬁtﬂttt**tﬁ*t***t/ ‘-l
2 /* menutest.c User menu */ )
3 /* This is the main menu routine to control sample automation on the gc */
4 /* Created 3/28/85 last revision 4/21/86 */
5 /* B. Lentz */
6 /**Q**'**i***iﬁt*t**ﬁitﬁiﬁi**"i**tti*Q*****i**t'ﬁi*iﬁ***tﬁi*fit“*'*'*'t*/
7
8 #include <stdio.h>

9 #define TRUE  (0==0)
10 #define FALSE (TRUE

11
12 main{argc, argv)
13 int arge;
14 char *argv(];
15 {
16 int instrno; /* menu selection */
17
18 while(0==0) /* infinite loop */
19 —{
20 system("cls"); /* clear screen */
21 printf ("\n\n\nm\n\n\n\t\tSelect one of the following options:\n");
22 printf("\n\n\t\t 1) Analyze for TCE \n");
23 printf("\t\t 2) Calibration run for TCE\n");
24 printf("\t\t 3) Prepare new Data diskette(for drive B)\n");
25 printf("\t\t 4) Prepare new VOA Data System diskette(for drive A)\n"};
26 printf("\t\t 5) Retrieve QC data\n");
27 printf("\t\t 6) Retrieve archived data\n");
28 printf("\t\t 7) Change operating parameters\n"):
29 printf("\t\t 9) Exit Menu\n");
N 30 printf("\n\nm\t ENTER OPTION NUMBER:\t");
) 31 /* get input from keyboard */
32 instmo = select();
‘ 33 while(instmo < 1 |! instrno > 9)
34 {
35 fprintf(stderr, "\nlnvalid Input. Enter NUMBER of selected option:\t");
36 instrmo = select();
37 }
> 38 system("c1s");
¢ 39 switch(instrmo)
.; 40 r—{
- 41 case 11 /* sample run */
2 42 —{
- 43 printf(“Analyze for TCE\n");
) a4 system("analyzl 0");
’ 45 break;
; 46 L} /* end case 2 */
, 47 case 2: /* calibration run */
: 8 —{
¢ 49 printf("Calibration run for TCE\n"};
) 50 system("analyzl 1");
;] 51 break;
p 52 —}
: 53 case 3: /* format data diskette */
54 {
§ 55 rprintf("Pnepare data diskette for use\n");
) 44
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56 system("fmtdis"); ;
57 break; 2
58 L)
59 case 4:  /* Format system floppy disk */
60 —{
61 printf("\nPrepare new VOA Data System diskette\n");
62 system("copsys");
63 break;
64 -} x
65 case 5:  /*QC */ B!
66 —{ 3
67 printf("Retrieve QC Data\n"); .
68 system(“qcexec"); -
- 69 break;
70 —}
71 case 6: /* retrieve data from floppy */ )
72 —{
73 printf("Retrieve archived data from diskette\n"}); A
74 system("xretrv");
75 break;
76 L} :
77 case 7: /* Modify operating parameters */ : r
78 —{ ]
79 printf("Change operating parameters\n"); ;
80 system("change") ; "
8] break; 4
82 —} '
83 case 9:  /* exit to DOS */ .
84 —{ ;
85 printf("\nRetuming to operating system\n"); .
86 printf("Type \"demo\" to retum to data analysis system\n"); Y
87 exit(0);
88 break; 1
89 —} ¢
90 default: h
91 { “
92 printf("\nNot a valid selection\n"); i
93 break;
94 } N
95 L} \
96 | L—} s
97 L} )
98 .
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1 /l*iiﬁ**iﬁ'ﬁi**iﬂ"QﬁﬂitﬁtﬁﬁQi*'ittt*ﬁi'ttﬁ*"'ﬁ'*'i'tt'ﬁilﬁt*ti'ﬁ'itﬁﬁt*/
2 /* pkstart.c */
3 /* Routine called by pk det.c to determine if a new peak */ .
4 /* has been found. */
5 /* created 5/14/85 B. Lentz */
6 /* */
7 /Qﬁ#ﬁﬁ*ﬁﬁﬁtﬁ’*ﬁ*tiﬁﬁﬁ'ﬁt*Qﬂ*tﬁﬁ**ﬂitﬁﬂﬁﬁ'tﬁﬁ'**'ﬁ******if*ﬁtitt**ﬁtﬂﬁ*ﬁﬁ/
8 #define TRUE (0 == 0)
9 #define FALSE !TRUE ;
10
11 pkstart{np, thrl, thr2) t
12 int np(J; 4
13 int thrl; .
14 int thrg;
15 —{
16 int i;
17
18 if((np{1] - 2*np{2] + np(3]) > 0)
19 | —{
20 if((np[1] - 3*np[3] + 2*np([4]) > 0)
21 if((np[1) - 4*np[4] + 3*np(5]) > 0)
22 /* check for false peak start */
23 if((np[5] - np(1]) > thrl)
24 —{
25 for(i = 1; i < 4; i++)
26 {
27 if(((np(i+2] - np(i+1]) - (np[i+1] - np(i])) >= thr2)
28 return(TRUE);
29
30 if(((np(5] - np(4]) - (np(2] - np[1])) >= thr2)
31 return(TRUE) ;
32 else
33 L. return(FALSE) ;
34 } /*end false peak start */
3B}
36 return(FALSE) ;
37 L)
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l /iiﬁ*ﬁﬁ**i*nttﬁ‘t*ﬁﬁ*tittttti*kﬁtt*i#**ﬁtttttﬁtt**ﬂ*tttQﬁi*ﬁbt*#ﬁt*ﬁbtt'tﬂt/
2 /* pk_det.c */
3 /* Main section of peak detection software. Initializes data */ .
4 /* seqments and calls subroutines to establish peak start, peak end */
5 /* ad peak max. */
6 /* created 5/14/85 B. Lentz */ s
7 /* */ o,
8 /*tlﬁ*i*iﬂi’ﬁt**ﬁt*ti***ﬁt**Q*ﬁ**ﬁ*Q*i**ﬁiti*i*ii*ﬁ*ﬁ!ﬁt**i**ﬁtt**kﬁtﬁﬂ/ W,
9 #include <stdio.h>

10 #include "parm.h"

12 tdefine DERIVI(a, b, ¢) ((-3*a + &* - ¢}/2)
13 #define DERIV2(a, b, c) (a - 2*b + ¢)

15 static int xst[NPEAKS]; /* starting x value for peak */
16 static int yst{NPEAKS]; /* starting y value for peak */
17 static int xend[NPEAKS]; /* value of x at peak end */
18 static int yend[NPEAKS]; /* value of y at peak end */

19 static float baseb; /* intercept of baseline segment */
20 static float basem; /* slope of baseline segment */

21

22 pk_det(npts, data, usr, xmax, area)

23 unsigned npts; /* number of data points */

24 unsigned int *data; /* data array */

25 int xmax{NPEAKS];  /* value of x at peak max */

26 float area[NPEAKS]; /* total peak area */

27 struct value *usr; /* paramters including threshold values */

/* initialize data segment */
53 for (is2; i<®; i++)

28
29 —{
30 int 1, j;
k)| int np[8); /* subset of data */
32 int pos; /* current x-value of data */
33 int status; /* was conditional satisfied? */
34 int ct; /* count of times condition is met */
35 int peak; /* was peak identified? */
36 int pkstart();  /* subroutine to locate start of peak */
37 int integr(); /* integrates peak areas */
1 38 int pkent; /* number of peaks detected */
39 int ymax[NPEAKS]; /* value of y at peak max */
40 int rd data();  /* subroutine to read next segment of data */
41 int pk_end(); /* subroutine to predict peak end */
;\ a2 float TT; /* distance to predicted peak end */
. 43 int end; /* reached peak end? */
] 44 int baseline; /* current value of baseline */
E a5 long base; /* sum baseline points */
\ 46 int bent; /* # of pts used to determine baseline */
N 47 int bm: /* distance from peak start to peak max */
. 43 int mp; /* distance from peak max to predicted peak end */
. 49
) 50 pkent = 0; /* number of peaks in cluster */
y 51 npts -= 5; /* examine 5 point segments */
]
’

54
55 rfmm - datali-2};
47
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56-110
xst[i] = 0;
57 yst[i] = 0;
xmax(i] = 0;
59 ymax(i] = 0;
60 xend[i] = 0;
61 yend[i] = 0;
area(i] = 0.0;
63 | L}
64 pos=0;
65 j=a:

66 while(pos<pts)

67 {
68 rbase = 0;

69 bent = 0;
70 while(! (peak = pkstart(np, usr->thresh(1], usr->thresh[2])))
1 —4
72 pos = rd_data(np, pos, data);
73 if(pos > npts)
74 —{
75 if (pkent < 1)
76 retum{pkent);
77 integr(pkent, area, data);
78 if (usr->verbose)
79 pk_prt(pkent, xmax, ymax, area);
80 return(pkent);
8] L}
82 bent++;
83 base += np(l];
84 baseline = base/bent;
85 L-}
86
87 newpk: pkcnt++;
88 if(pkent > NPEAKS)
89 —{
90 pkent--;
9] printf("\n exceeded max number of peaks\n");
92 integr(pkcnt, area, data);
» 93 if (usr->verbose)
f\ 94 pk_prt(pkent, xmax, ymax, area);
*u 95 return(pkent) ;
s 9%
N 97 area[pkent] = (float) npfl];
'jf‘ 98 yst[pkent] = np[1};
® 99 ymax[pkent] = np[l];
N 100 xmax [pkent] = pos;
.’.'.-' 101 xst{pkent] = pos;
ny 102
o 103 ct = 1;
N 104 status = FALSE;
.' 105 o {
o 106 if (OERIVI(np(1], np[2], np[3]) < 0)
I 107 {
Y 108 if(0ErIV2(np[1], np(2], np[3]) < 1)

109 {
110 l—if(usr-werbose)
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111-165
111 printf("shoulder at pos % \n", pos);
112 status = TRUE;
113 if(ct > 1)
114 { .
115 ct = pos - ct/2; .
116 xmax [pkent] = ct; o
117 ymax [pkent] = data(ct]; »
118 } <
119 -} "
2 || |4 )
121 pos = rd_data(np, pos, data); o
122 if(pos > npts) :
123 { .
124 pkent--; "
125 integr(pkent, area, data);
126 if(usr->verbose;
127 pk_prt(pkent, xmax, ymax, area);
128 retum(pkont);
129
130 if(np[1] == ymax[pkont]) /* flat area */
131 ct++;
132 else if(np[1] > ymax[pkent))
133 —{
134 ct = 1;
135 ymax[pkent] = np{1];
136 xnax{pkent] = pos;
137 -
138 if((np[2] < np[1]) 8& (np[3] < np[2]) && (np(4] < np(3]) & (np[5] < np[4]))
139 —
140 status = TRUE;
141 if(ct > 1)
142 {
143 ct = pos - ct/2;
144 xmax[pkent] = ct;
145 ymax[pkent] = datafct];
146
147 L}
148 area[pkent] += (float) np[l];
149 L} while (Istatus);
150
151 bm = xmax[pkent] - xst(pkent]; /* peak start to apex */
152 ~—do {
153 if(DERIVI(np[1], np[2], np{3]) > 0)
154 —
155 if (DERIV2(np[1], np[2], np(3]) > 0)
156 {
157 if(usr->verbose)
158 printf(“shoulder at pos % \n", pos);
159 xend [pkent] = pos;
160 yend [pkent] = np[1];
161 goto newpk;
162 }
163 —
164 pos = rd_data(np, pos, data);
165 if(pos > npts)

\" AN A

49
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166 {
167 pkent--;
168 integr(pkent, area, data);
169 if (usr->verbose)
170 pk_prt(pkent, xmax, ymax, area);
171 return(pkent);
172
173 area[pkcnt] += (float) np(i];
174 if(peak = pkstart(np, usr->thresh[1], usr->thresh(2]))
175 {
176 xend[pkent] = pos;
177 yend{pkent] = np(1];
178 goto newpk;
179 }
180
181 if((np[4] - np[5]) < usr->thresh[4])
182 end = TRUE;
183 else
184 end = pk_end(np, usr->thresh{3]);
185 if((np[5) - baseline) > (ymax[pkent) - baseline)*0.75)
186 end = FALSE;
187 if(np[5]) < baseline)
188 end = TRUE;
189 mp = (pos+4) - xmax[pkent];
190 if(mp > 2*bm)
191 end = TRUE;
192 L} while(lend);
193
194 if(mp*2 < bm)
195 T = tm*2;
196 else
197 TT = mp*2;
> 198 end = FALSE;
> 199 ct = 0;
e
~ 200 do
™ 202 if(DERIV1(np(1], np[2], np(3]) > 0)
| 203 —{
gy 204 if(DERIV2(np(1], np[2], np(3]) > O)
205 {
,\j 206 if(usr->verbose)
h":* 207 printf("shoulder at pos %d\n", pos ):
~ 208 xend [pkent] = pos;
o 209 yend [pkent] = np[1];°
E-- 210 goto newpk;
i 211 }
v 212 }
it 213 pos = rd_data(np, pos, data);
e 214 if(pos > npts)
D 215 {
N 216 pkent--;
-:'. 217 integr{pkent, area, data);
o 218 if (usr->verbose)
-;: 219 pk_prt(pkent, xmax, ymax, area);
:fn 20 retum(pkent);
!'_ 50
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21 L}

222 area[pkent] += (float) np[l];

23 if(peak = pkstart(np, usr->thresh(l], usr->thresh(2]))

24 {

25 if (usr->verbose)

26 printf(“valley detected at end %d\n", pos);

27 xend[pkent] = pos;

28 yend(pkent] = np[1];

29 goto newpk;

230 }

231 1T -= 1.0;

232 if((np(4] - np[5] < usr->thresh[4]) & (np(5] < baseline))

233 T -= 0.5;

234 if (TT <= 0.0)

235 —{

236 end = TRUE;

237

238 —

239 end = FALSE;

240 if(pk_end(np, usr->thresh(3]))

241

242 ct+;

243 if(ct >= 4)

284 end »~ TRUE;

245 }

246 else

247 ct =~ 0;

28 Ly

249 L}

250

251 if((np(2] >= np(1]) 8& (np(3] >= np(2]))

252 if((np(4] > np(3]) 88 (np([5] >= np(4]))

53 end = TRUE;

254 L} while (lend);

255 xend [pkent] = pos;

256 Lyend[pkcnt] = np(1];

257 }

258 L}

259

260 /* rd_data reads next segment of data */

261 rd_data(np, pos, data)

262 int np[d;

263 int pos;

264 unsigned int *data;

265 —{

266 int k;

267

268 for(k=1; k<5; k++)

269 np(k] = np(k+1};

270 np(5] = data[pos+4];

271 posS++;

272 return(pos) ;

a3 L}

274

275 /* print peak detection results */
S e A e e

[ ool b wlV il WL SN
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if((np[2) < np(1]) & (np(3] < np(2]) &8 (np(4] < np(3]) & (np(5] < np(4]))

--------
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276-330
276
277 pk_prt{pkent, xmax, ymax, area)
278 int pkent; /* number of peaks detected */
279 int xmax[]; /* value of x at peak max */
280 int ymax[]; /* value of y at peak max */
281 float area(]; /* total peak area */
282
283 —{
284 int k;
285
286 printf("\n\t start\t\t center\t\t end \t\t area \n");
287 for(k=1; k <= pkent; k++)
288 {
289 printf(" x %d y %d\t", xst{k], yst[k]);
290 printf(" x %d y wd\t", xmax[k], ymax[k]);
291 printf(" x %d y %d\t", xend(k], yend[k]):
292 printf(" %f\n", area(k]);
293 }
204 L)
295
296 /ﬁti*iﬁﬂﬁitQﬁitt'*tt*tﬁiﬂ*i*#it*'*ﬂﬁf*i#*tt*.ti**tttﬁtﬁﬁtﬁtﬁﬁtﬁﬂ*ﬁ’*'*'ﬁ’ﬁﬁ/
297 /*  integr.c used to integrate peak areas */
298 /* created 5/28/85 */
299 /* calls: segm */
300 /* B, Lentz */
wl /Q*'ﬁﬁ*‘t**ﬁ*t*’iﬁt*tﬁtﬁ*****t*t*it*'tfﬁ*iﬁ*tttﬁﬁtt'*ﬁiﬁii’tt*#*ﬁ**i****tt**'/
302
303 integr(pkcnt, area, data)
304 int pkent; /* number of peaks detected */
305 float area[]; /* total peak area */
306 unsigned int *data;
307
308 —{
309 int start; /* array position in peak cluster */
310 int end; /* array position at end of cluster */
, 311 int y; /* y value from baseline */
‘ 312 int pos; /* current array position in peak cluster */
o 313 | int j;
) 314 long yl, ye; /* baseline values at start and end of peak */ .
- 315 Tong sum; /* area below peak baseline */
316 | int segm();
:': 7 exterm struct value usr;
‘. 318
b 319 | start = 1;
E_\j 20 | end = pkent;
r{:’ 21 while(start <= pkent)
o 22 r{
e 323 end = segm(start, end, data);
S 324 if(usr. verbose)
d . 325 printf("\tsegst %d segend %d\n', xst[start], xend[end]);
»Ef: 26 for(j = start; j <= end; j++)
S »7 {
::-. 28 if({yl = (xst[j] * basem) + baseb) == 0)
:5' 329 yl = 0;
‘N 330 if((y2 = (xend[j] * basem) + baseb) == 0)
., 52
7
7 .
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331-385
331 y2 =0;
332 sum = (xend(j] - xst[j] +1) * ((yl + y2)/2);
333 area[j] -= (float) sum;
34 }
335 start = end + 1;
336 end = pkent;
337 L}
38 -}
339
340
341 /”"*"ﬁ”’"ﬁ"ﬁﬁtfﬁﬂt”t"ﬁﬁiﬁ*ﬁ'"*ﬂiﬂ*‘*'*i**t"*fﬁﬁ*i****t**tt**/
342 /*  segm.c recursive routine used to set local baselines */
343 /* created 6/12/85 */
- M /* B. Lentz */
345 /”Qﬁt"'”*"ﬁ’ﬁ.””’ﬁtﬁtt”ﬁﬁ'ﬁ'*.”i'iﬁ*ﬁitiﬁ***ﬁttiittiitti*fﬁiiiﬁﬁt/
346
347 segm(start, end, data)
8 int start; /* array element to start baseline */
/ 349 int end; /* array element to end baseline */

350 unsigned int *data;

v 1
@ 32 —{

353 float mck;  /* check slope value */
354 float fxl;
355 float fyl;
356 float fx2;
357 float fy2;
358 int a; /* current peak position */
N 359 | intyl, y2; /* values from baseline */
360 int x; /* current baseline position */
361
362 fx] = xst[start];
. 363 | £x2 = xend[end];
", 364 fyl = yststart];
; 3%5 | fy2 = yend(end];
X 366
;- 367 | baseb = ((fx2 * fyl) - (fx1 * fy2))/(fx2 - fx1);
» 368 | basem = (fyl - baseb)/fxl;
» 369 mck = (fy2 - baseb)/fx2;
A 370 for(a = end; a >= start; a--)
. m
a4 372 ml = (xst[a] * basem) + baseb;
. 373 y2 = (xend[a] * basem) + baseb;
, 374 if((yl > yst[a]) !! (y2 > yend[a]))
- 375 —{
. 376 a--;
, n if(a <= start)
" 378 {
. 379 fx2 = xend{start];
Y 380 fy2 = yend[start];
2 381 baseb = ((fx2 * fyl) - (fxl * fy2))/(fx2 - fxl): ‘
‘ 382 basem = (fyl - baseb)/fxl; "
, 383 retumn(start); R
h 384 } .
: 385 end = segm(start, a, data);
i 53 N

N
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386-413
LY
386 Ly
387 else if(a > start)
388 if(xst{a] > xend[a-1]) /* baseline between peaks */
389 for(x = xend[a-1]; x < xst[a); x++)
390 {
391 ’— /* check for points below chromatographic baseline */
392 yl = (x*basem) + baseb;
393 if(yl > data[x])
394 —{
395 a--;
396 if(a <= start)
397 [——{
398 /* segment only includes one peak */
399 fx2 = xend[start];
400 fy2 = yend[start];
401 baseb = ((fx2 * fyl) - (fxl * fy2))/(fx2 - fxl);
402 basem = (fyl - baseb)/fxl;
403 return(start);
404 —}
405 end = segm(start, a, data);
406 Ly
407 —}
ws | Ly
409 return(end);
410 -}
a1
412
413
D
o
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.
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1 /****t**i**ﬁtﬁ"ﬁt*ﬁﬁiﬂﬁﬁ'ﬁt"*ﬁ*ﬁ"iﬁ'**iiiiti******t'*tttt*ﬁttik*ii*it/

2 /* pk_end.c */

3 /* Predict peak end for pk det.c */

4 /* created 5/15/85 B. Lentz */

5 /* x/

6 /* */

7 /.QQ*ﬁttﬁ*ﬁﬂ'ii'iitﬁﬂtii*ii*'i****iﬁiii*i**ﬁ*ﬁ**iﬁﬁiiﬁﬁ*iﬁii**li*t*titﬁ*t/

8 #define TRUE (0 == 0)

9 #define FALSE !TRUE

pk_end(np, thr)

int np(J;
int thr;

—{
int i;
for(i = 1; i < &; i+t)

{
if(((np[i+2] - np[i+1]) - (np(i+1] - np[i])) >= thr)
return{FALSE) ;

if(((np[(5] - npf4]) - (np[2] - np[1])) >= thr)
retum(FALSE) ;
else

retum(TRUE) ;
—}
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/* prmparm.c */
/* Print current user defined parameters */
/* created 8/14/85 B. Lentz */
/* */

/Q*'h'QQ'ﬁ*ﬁi'*"ﬂ"tﬁ*t*"*"t*tiﬁiﬁ*'**'*i*ﬁi**tﬁ'*ii*ﬁ****'****t*iﬁti*i'ﬁ/

#include "parm.h”

pmparm(usr)
struct value *usr;

rfnt i;

float convrt; /* convert from array position to minutes */

system{"cls");
convrt = usr->freq * 60.0;
if(usr->verbose == TRUE)

printf("\n\n\na) Verbose option is ON\n");
else

printf("\n\n\na) Verbose option is OFF\n");
printf("b} Chromatography sample time is %.3f minutes\n",
usr->runtime);
printf("c) Retention time of intermal standards\n");
for(i = 1; i <= usr->nstd; i++)

printf("\tstandard #%d at %.3f\n", i, (usr->stdrt(i])/convrt);
printf(“d) Areas of intermal standards (used for match calculation)\n");
for(i = 1; i <= usr->nstd; i++)

printf("\tstandard #%d at %d\n", i, usr->stdarea[i]);
printf("e) Minimum area required for standards %d\n", usr->minarea);
printf("t) Change target compound parameters\n");
Lprintf("x) Return to main menu\n");

}
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1-55 :
"N
1 ’ /'t'*t"tt*'ﬁ*’*t"t*tﬁ*ﬁ'i'*t**ﬂ"ifﬁ**t**ﬁt*ﬁ*"t**ittttititttﬁtt i*/ I:“
2 /* prares.c */ A

3 /* send sample results to printer */

4  /* created 6/25/86 B. Lentz */ K
5 /* */ .
6 /'ﬁ"iﬁ*”'ﬁ'**ﬁﬂﬁ*”*ﬁt"*Itt**”i"'***ﬁi”*t*’ii**t*iiit*tﬁtitﬁ/ :1
7 N
8 #include <stdio.h> !
9 finclude “parm.h" -
10 3
11 pmres(prmptr, position) :
12 FILE *prnptr; :

13 int position;

: 14 —{
15 extern struct value usr; /* run parameters */
16
17 fprintf(pmptr, "\n\n\n");
18 fprintf(pmptr, "\n\tSAMPLE POSITION #d\n", position+i);
19 switch(usr. type[position])
20
21 case BLANK:
2
23 fprintf(pmptr, "\n\tBlank "};
24 break;
5 —}
26 case STANDRDI:
27 —{
28 fprintf(praptr, "\n\tStandard#A ");
29 break;
30 .}
31 case STANDRDZ:
32 —{
3 fprintf(pmptr, "\n\tStandard#s ");
K7} break;
35 —}
36 case STANDRD3:
37 —{
38 forintf(prmptr, "\n\tStandard#C ");
39 break;
0 || Ly
X 41 case SAMPLE:
r 42 —{
:: 43 fprintf(pmptr, "\n\tWater Sample # %s ", usr.number[position]);
D 44 break;
g 4 ||
y 46 case SPIKE:
y a7 —{
", 48 fprintf(pmptr, "\n\tSpike ");
) 49 break;
) 50 -}
A 51 case SPIKDUP:
v 52 ,__{
' 53 fprintf (prmptr, "\n\tDuplicate Spike ");
54 break;
. 5 || Ly
' 57
! >
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56 default:
57 {
58 fprintf(pmptr, "\n\tUnknown Type ");
59 break;
60
61 } /* end switch */
62 fprintf(pmptr, “\n\tAnalyst %s", usr.analyst);
63 fprintf(pmptr, "\n\tDate %s\t\tTime %s\n", usr.date, usr.time);
64 fflush{pmptr);

65 L}
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F,
l /'Qﬁﬁ"t”ii'tﬁi'”iﬁ*ﬂQt‘ﬁ*ﬁtiti'*ﬁ*Q'ﬁﬁtit’ttttﬁ**‘*tﬁtt'ﬁtttt*ttitt‘/ 'f-:
2 /* prnseq.c *f 4
3 /* print sample sequence to screen or printer */
4  /* created 7/24/86 B. Lentz */
5 /* */
6 /“'Qiﬁ'ﬁﬁ*ﬂt“ﬁ*‘ﬂt"ﬁﬁ*i”ﬁiﬁ*t.t'ﬁttﬁ'ii**ttﬁ*iitiit#ﬁ*itﬁﬁ*t‘tt*ﬁt/
7
8 #include <stdio.h>
9 #include "parm.h"
10
11 pmseq(filename)
12 char *filename; /* device name for redirection of output */
13 —~{
14 extern struct value usr;
15 extern char label[]; /* date and time information used in name */
16 int pos; /* sample position on purge and trap */
17 FILE *fptr;
18
19 if({fptr = fopen(filename, "w")) == 0)
20
21 fprintf(stderr, "\nError sending information to output device\n");
22 retum;
PX]
24 farintf(fptr, "\n\n\n\t\tASSIGNED SAMPLE NUMBERS");
25 fprintf(fptr, "\n\tSamples MUST be in the order designed \n\n");
26 for(pos = 0; pos < usr.sampent; pos++)
7 | —
28 fprintf(fptr, "\n\tPosition %d\t", pos+l);
29 switch(usr. type[pos])
30
) case BLANK:
k) —{
kX ] sprintf(usr.number[pos], "%d%s.blk", pos, label);
kL) forintf(fptr, "BUANK\n");
35 break;
b 36 L}
£ 37 case STANDRD!:
h 38 —{
E 39 sprintf(usr.mmber[pos], "wi%s.stA", pos, label);
\ 40 fprintf(fptr, "STANDARD A\n");
b 41 break;
b 43 case STANDROZ
) w ||
. 45 sprintf(usr.mmber[pos], "wi%s.stB", pos, label);
) 46 fprintf(fptr, “"STANDARD B\n");
' 47 break;
. 43 —}
' 49 case STANDRD3:
| 50 —{
. 51 sprintf(usr.number(pos], "“%d%s.stC", pos, label);
: 52 fprintf(fptr, “STANDARD C\n");
53 break;
54 —}
55 case SAMPLE:

59
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56.51 i
56 —{ -
57 forintf(fptr, WATER SAMPLE\t %s\n", usr.number{pos]): I
58 break;
59 L} :
60 case SPIKE:
62 sprintf(usr.number{pos], "%d%s.spk", pos, label): N
63 fprintf(fptr, "SPIKE of sample %s\n", usr.number[pos-1]):
64 break;
65 —
66 case SPIKDUP:
87 r{
68 sprintf{usr.number[pos], "%d%s.dsp", pos, label):
69 forintf(fptr, "Duplicate SPIKE of sample %s\n", usr.number[pos-2]);
70 break
71 -}
72 default:
73 ! .
74 fprintf(fptr, "Unasigned position\n");
75 break ;
76 -}
77 —}
78 | Ly
79 fclose(fptr);
8 L}
81
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09-11-87 08:46:14 pmmtype.c Pg &0
Fri 09-11-87 10:04:51 pmtype of 105
1-15
! l /tft*tQtﬁﬁiQﬁ**t*Qtttiﬁt*tt*wtttt**ﬁtﬁi'tt't*iﬁti'ﬁi*i*tttﬁtﬁiﬁiﬁi*ttﬁﬁit/
2 /* prmtype.c */
, 3 /* print sample types available to the screen */
. 4 /* created 8/13/86 B. Lentz v/
5 A */
\ 6 /iﬁﬁiti*'tﬂQt’*tﬂitﬁ*i*iﬁ**ﬁt'ﬁt*ﬁtt**ttt*ttﬁ**tt*ﬁﬁt*t*ﬁﬁﬂtt**ﬁitttttt*t/
7
8 #include <stdio.h>
! 9
' 10 pmtype()
' 11 {
) 12 printf(“\n\t\t\tSAMPLE TYPE NUMBERS\n\n\t 0) BLANK\t\t\td) WATER SAMPLE\n");

13 | printf("\t 1) STANDARD #A\t\t5) SPIKE\n");
14 | printf("\t 2) STANDARD #B\t\t6) END OF SAMPLES\m\t 3) STANDARD #C\n\n");
\ 15 L}
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-87 10:04:51 main

/Q*i*tiﬂ*ﬁ’*t’ﬁﬁﬁﬁﬁ’ﬁ’ﬁ#*tttﬁti’*tttﬁﬁﬁ*ﬁi**'*i***ﬁt"**tﬁf*ﬂi*ﬁ*'t**i‘iﬁ/

/* qcexec.c */
/* calls QC data retrieval routines */
/* created 7/18/86 B. Lentz */
/* */

/itti*ﬁiﬁﬂtfi*ﬁ*ﬁ**i***ﬁ*ﬁ*iﬁi'*ﬁ**iﬁ*ﬁt**ﬁ**ﬁﬁt*t***tkiﬁﬁ***tii*i**ﬁ*iﬁ/

#include <stdio.h>

main()

—

printf("\n\nInsert QC Archive diskette into Drive B\nReady? (y or n): ");
while(lreply())

printf("QC Archive Diskette in Drive B? (y or n): ");
printf("\nUpdating QC Archive Diskette. Please wait...");
system("copy a:qc??77.dat b: > NUL");
printf("\n\nThis program will retrieve QC spike concentrations \n"};
printf("from the month and year selected\n");
printf("date format month/year (eq. 7/86)\n");
do

{

geretrv();

printf("\nDo you wish to retrieve more QC data? (y or n): ");

} while(reply());
printf("\n\nRemove QC Archive diskette from Drive B\nReady? (y or n): ");
while(ireply())

L printf("QC Archive Diskette removed from Orive B? (y or n): ");
}
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09-11-87 08:12:50 calib.c
i 09-11-87 10:04:51 calib
1 /tti"'*‘*'ﬁ'“iﬁ'*tﬂﬁﬁ*"ttiittﬁt*i*'tﬁtttt't*ﬁﬁ*tt!i*’*'tﬁ”ﬁﬂ’ﬁt#'t/
2 /* calib.c
3 /* calib.c Used to calibrate chromatographic response based on the
4 /* ratio of the response of the target compound to the standard. All
5 /* three standards are used in the final concentration calculations in
6 /* order to improve the results (the three values are averaged).
7 /* created 7/24/85
8 /*
9  /* revised 6/13/86 set calibration date
10 /* 8. Lentz
l 1 /”ﬂm'”*h*ﬂ*hﬁ*ﬁ*ﬂ****ﬂﬁ"ﬂﬁ”**t*”ﬁ"th*tiitiﬁﬁ"i**'t**t/
12
13 #include <stdio.h>
14 #include "parm.h"
15 #include “targ.h"
16 #define CORR  0.90 /* minimum required correlation */
17
! 18 calib(unknwn)
! 19 int unknwn;
20 —{
21 extern struct sample samp[]; /* pointer to target structure */
22 extern struct value usr; /* set parameters */
23 int i, §, k; /* counters for loops */
24 float xmean; /* mean of x values */
25 float ymean; /* mean of y values */
26 float xresid; /* x residuals */
27 float yresid[MAXSTDS]; /* y residuals */
28 float ratio[MAXSTDS]; /* area ratios */
29 float num; /* numerator */
30 float den; /* denominator */
k) float ycorr; /* sum of squares of y residuals */
32 float varl; /* intermediate value of corr coef */
) 33 float r; /* correlation coefficient */
: 34 float intercp; /* calculated intercept */
: 35 float slope; /* calculated slope */
N 36 double sqrt(); /* square root function */
; 37 int gudcalib; /* flag good calibration */
38
[ 39 ymean = 0.0;
: 40 gudcalib = TRUE;
/ 41 for(k = 1; k <= usr.nlevels; k++)
' a2 ymean +» samp[unknwn] . conc (k] ;
. 43 ymean = (float) ymean/(usr.nlevels):
| 4 for(k = 1; k <= usr.nlevels; k+)
\ 45
: 46 yresid(k] = (float) samp[unkmwn].conc(k] - ymean;
I‘ 47 ycorr += yresid(k] * yresid[k];
: a8 | L
' 49 for (j = 1; j <= usr.nstd; j++)
P 50 | —{
! 51 xmean = 0.0;
| 52 for(k = 1; k <= usr.nlevels; k+)
53
54 ratio(k] = (float) samp[unknwn].area(k]/usr.sarea(k](j];
%5 xmean += ratio(k];
63
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09-11-87 08:12:50 calib.c Pg 63
Fri 09-11-87 10:04:5] calib of 105 3
56-87 :
56 L} :}
57 xmean = xmean/(usr.nlevels): .
58 num = 0.0;
59 den = 0.0:
60 for(k = 1; k <= usr.nlevels; k++)
61 {
62 xresid = ratio[k] - xmean;
63 num += xresid * yresid{k];
64 den += xresid * xresid;
65 }
66 slope = num/den:
67 intercp = ymean - slope * xmean:
68 varl = sqrt(den/ycorr);
69 r = varl * slope;
70 if(usr.verbose)
71 r—A{ y
72 printf("\n correlation coeficient = %f\n", r); :
73 printf(“slope %f\tintercept %f\n", slope, intercp): 4
74 —} f
75 if(r < CORR)
76 —{
77 gudcalib = FALSE;
78 —}
79 else
80 {
81 samp [unkmwn) . slope[j) = slope:
82 samp [unkrwn] . intercp(j] = intercp;
83 }
8a | L}
85 return{gudcalib);
86 -}
87
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09-11-87 08:46:52 qcretrv.c Pg 64 ,
Fri 09-11-87 10:04:5] gcretrv of 105 ’
1-55 ’
13
l /tﬁit*'ttt*iiﬁi*t*ii*itiiﬁ*it*ttii**i*iitﬁtt*ittttt**ﬁtt***tﬁ**ﬁktﬂtﬁﬁ*.’/ :
2 /* qgeretrv.c */ -
3 /* retrieve spike data from floppy disk files */ s
4 /* created 7/17/86 B. Lentz */ o
5 */ 8
6 /* printed */ E
7 /’Qﬂ***’**ﬁ*********i**ﬁ*ﬁ*****t*i********t*i*i*********i*****i**t*ﬁiﬁ*ﬁ*/
8
9 #include <stdio.h>
10 #include “smonth.h"
11
12 qcretrv() ,
13 —{
14 int flag; /* code to indicate type of response(valid, exit) */
15 char filename[30]; /* name of qc file to access */
16 int sday; /* starting day of month to access data */
17 int eday; /* end day of month to access data */
18 int day; /* day of month retrieved from file */
19 FILE *fptr; /* archived file */
20 FILE *prmptr; /* output to printer */

21 float conc; /* concentration of spike sample */

22 int month;

23 int year;

24

25 do

26

27 printf("\n\tEnter month/year (or x to exit): ");

28 if({flag = readdate(filename, month, Byear)) == Q)

29 printf("\nl11egal date\tRe-enter month/year:");

30 if(flag == -1)

k)| returm;

32 L} while(lvalfile(filename));

33 do

k|

35 printf{"\nénter first analysis date to view (day of month): ");
36 while((sday = readday()) == 0);

37 printf("\nEnter last analysis date to view (day of month): ");
38 while((eday = readday()) == 0);

39 —} while(sday > eday);
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40
41 if((fptr = fopen(filename, "r")) == 0)
42 printf("\n Error opening qc file\n");
43 else
44
45 /* search for starting date */
46 do
47 —(
48 if(fscanf(fptr, "sd %", Mday, &conc) == EOF)
49 {
! 50 printf("\nNo QC data was recorded between %d and %d\n", sday, eday);
: 51 fclose(fptr);
] 52 return;
{ 53 }
; 54 L_} while(day < sday);
! 55 if((prptr = fopen("PRN:", "wb")}) == 0)

65
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56-79

56 —f

57 fprintf(stderr, "\nError transmitting data to printer file \n");

58 retum;

59 —}

60 if(day > eday)

61 —{

62 printf("\nNo QC data was recorded between % and %d\n", sday, eday);

63 fclose(fptr);

64 fclose(pmptr);

65 retum;

66 —}

67 fprintf(pmptr, "\nQC spike results from %s %d\n", smonth[month], year);

68 fprintf(pmptr, "“\tDate \tConc\n");
69 do

72 if(fscanf(fptr, "%d %", &day, &conc) == EOF)
73 break;

74 } while(day < (eday+1)):

75 fclose(fptr);

76 fclose(prnptr);

77 —}

78 -}

79

[
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70 { .
71 fprintf(prnptr, "\t \t%.3f\n", day, conc); j
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09-11-87 08:47:08 qowrite.c Pg 66

Fri 09-11-87 10:04:51 qowrite of 105
1-33

l /ﬂttt"t"iti.ﬁt"ﬁﬁ'ﬁt*tt.ﬂ't*ttﬂitﬁ“tttt'ttttttttitQittﬁititt"iﬁtﬁl

2 /* qewrite.c */

3 /* opens archive file for writing spike concentrations for QC analysis */

4 /* qc filename format: qcamonth><year>.dat */

5 /* created 6/11/86 B. Lentz */

6 /* */

7 /M"mﬁmﬂtmﬁ**ﬁ'"i”ﬁtﬁtﬁt'**ﬁtt* KRR dh Al W ek ek R Ah ek /

8

9 #include <stdjo.h>

10 finclude "parm.h"

11

12 qowrite{conc)

13 float conc; /* concentration of spiked sample */

14 —{

15 extern struct value usr;
16 char filename[20]; /* name of QC archive file */
17 FILE *fptr, *fopen();

18 int day; /* day sample was collected */
19 int month;

20 int year;

21

2 sscanf(usr.date, "\2d%¥*cA2d%*cx2d", Smonth, iday, &year);
3 sprintf(filename, "a:QChwd%d.dat”, wonth, year);

24

25 f((fptr = fopen{filename, "2")) == 0)

26

27 fprintf(stderr, “ERROR opening control archive file\n"};
28 retum;

29 }

30 | fprintf(fptr, "sd &f ", day, conc);
3 fclose(fptr);

2 -}
33
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09-11-87 08:47:22 readdate.c Pg 67
Fri 09-11-87 10:04:51 readdate of 105
1-29
1 /i*ﬂ'ﬁ'iﬁ*'kﬁiiﬁﬂﬁttf**l'ﬁﬁ**ﬁtiﬁ**Q*Q'Qﬁﬁﬂ!’fﬂtQt*ttt*ﬁ'ﬂ*ﬁﬂ*ﬁﬁtﬁﬁﬁﬁi**ﬁ*ﬁ/
2 /* readdate.c */
3 /* wait for user to enter in date string and check for valid entry */
4 /* string should be in format: month/year */
5 /* created 7/18/86 B. Lentz */
6 /* */
7 /itQ*QQ*Q&Q'QQ*ﬁﬁ*tt*iﬁ*ittittii.Qiﬁ‘Qﬁ'tttﬁttﬁ.t'it.*kﬁﬁﬁﬁtﬁﬁiﬁtﬁﬁtﬁ**ﬁﬁ/
8
9 #include <stdio.h>
10
11 readdate(filename, month, year)
12 char *filename; /* name of qc file */
13 int *month;
14 int *year;
15 —{
16 char string[20]; /* temporary string storage */
17

18 fgets(string, 15, stdin);

19 if(stmemp(string, "x", 1) *= 0)

20 retum(-1);  /* exit */

21 sscanf(string, "%2d%*c%2d”, month, year);
22 if{*month < 13 8& *month > 0)

23 {

24 sprintf(filename, "b:QC%d%d.dat", *month, *year);
25 retum(l);

26 }

27 return(0);

2 L}
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09-11-87 08:47:34 reaiday.c Pg 68 “
Fri 09-11-87 10:04:51 readday of 105 "-_
1-27 )
) .
’ 1 /”"Qﬁ*mﬁ"i"i““ﬁﬂtﬁiﬁimﬁ*ﬁi*i’"*iiﬁQ*tﬂﬁitﬁt**t*ﬁ*tiﬁﬂ'h*/ ::
2 /* readday.c %/ X
\ 3 /* wait for user input and check for valid day *f
4  /* created 7/18/86 8. Lentz */
3 5/ *
N 6 /”"m’”iﬂf"'ﬁ"*N*ﬁ."Q"il'”*"*“'“tiﬁ'*ﬂi*iﬁtﬁ*"ﬁttt"ﬂ/
/ 7
: 8  #include stdio.h>
y 9
10 readday()
3
1
12 char string[15];
13 int day;
T8
X 15 fgets(string, 15, stdin);
R 16 if(strnemp(string, "x", 1) == 0)
! 17 retum(-1); /* exit */
18 sscanf(string, "s2d", &day);
19 if(day > 0 && day < 32)
20 retum(day);
21 else
1 22
23 printf(“\nI1legal value for date\n");
24 retum(0);
25 }
26 1}
27
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1-34
l /t#i..‘*i*'ih'ﬁiﬂ.ﬂ'iif.'ﬁﬁﬁ'*iﬁﬁttt"ﬁQ.ﬁiﬁkiﬂiﬁﬁﬁti***ttitﬁﬁtﬁiﬁtﬁﬁiﬁ#*/
2 /* reply.c */
3 /* get yes or no reply from user */ ~
4 /* retums true on yes and false on no */ -
5 /* created 7/2/86  B.lentz */ -
6/ */ N
7 /tQ*iﬁﬁﬁ*t'itt*'*ﬁﬁﬂNﬁﬁiﬁﬂtiQQ***"Q‘**!’tiﬁﬁtt*t*****'ﬁﬂi**kk**ﬁt******ﬂ’/ :
8 - ]
9 #define YES |
10 #define NO O
11 #define EXIT -1
12
13 reply()
14 —{
15 char string[6];
16 char rspns; /* first letter of response */
17 int value; /* return value */
18
19 if(t(gets(string, 5)));
20 sscanf(string, "%¢", &rspns);
21 if({rspns == 'y*) '} (rspns == y'))
22 retum(YES):
23 else if((rspns == 'x') |1 (rspns == 'X'))
24 retum(EXIT);
25 else if({rspns == 'n') !} (rspns == 'N'))
26 returm(NQ) ;
27 else
28 {
29 printf(“\n\tI1legal response. Enter 'y' or 'n': ");
: 30 value = -eply();
31 retum(value);
, R }
o 33 L}
N
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09-11-87 08:48:14 resflpy.c Pg 70
Fri 09-11-87 10:04:51 resfipy of 105
1-55 ‘
l /ﬁhﬁﬁ'"iﬁﬁﬁﬁ*ﬁ”**t."*"Q“'ﬁtﬁthi“.ﬁf“ﬁﬁ'ittit“*'ﬁ'”tit’i/
2 /* resflpy.c */
3 /* store results in floppy disk file *f
4 /* created 6/27/86 B. Lentz */
5 /* */
6 /”ﬂﬁﬁiﬂi"t"tﬂtﬂﬁi”*tti“*ﬁ*itittNittﬁi&t**if**i**t*t*t#t**ﬁii/
7
8 tinclude stdio.h>
9 #incClude "parm.h"
10 #include "targ.h"
11
12 resfipy(code, position, targ, valuel, vaiue2)
13 int code; /* type of results to report */
- 14 int position; /* sample position */
15 int targ; /* index of target compound */
16 float valuel, value2; /* concentration results */
17 —{
18 extern struct value usr;
19 extern struct sample saw(]; /* parameters for target ompds */
20 | FILE *fipgy;
21 char filename[20]; /* floppy disk filename */
22
3 sprintf(filename, "b:%s", usr.number[position]);
24 if((flppy = fopen(filename, "a")) == 0)
5 | —
26 fprintf(stderr, "\nError Opening %s\n", filename);
27 retum;
28 | W}
29 switch(code)
0 |
k) case 1: /* report concentration at quantitation limit */
2 —{
33 fprintf(flppy, " % < %.3f %s", samp[targ].name, samp[targ].qtlimit, samp(targ] .units);
A break;
35 —}
36 case 2: /* sample result */
37
38 fprintf(flppy, " %s = %.3f %s", samp[targ].name, valuel, samp(targ].units);
) 39 break;
40 —}
41 case 3: /* spike result */
» 42 _,{
43 fprintf(fippy, " %s %.3f %.3f %s", samp[targ].name, valuel, valueZ, samp(targ] .units);
.’ 44 break;
K. 6 ||
b 46 case 4:
- 47
N 48 fprintf(flppy, " Recalibration required");
b 29 break;
» 50
& 51 case 5: /* standard calibration sample */
52
f* 53 fprintf(fippy, " Calibration");
o 54 break;
ﬁ 55 )
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N Fri 09-11-87 10:04:51 resflpy of 105
N 56-78
ey
Jo
b0 56 case 6: /* contaminated blank */
57 —{

S 58 fprintf(flppy, " BLANK CONTAMINATED for %s analysis", samp[targ] .name) ;

;E 59 break;

A 60 —}
o 61 case 7: /* chromatography problem, < 3 peaks */
L & ||

. 63 fprintf(flppy, " %s = %.3f ", samp[targ].name, valuel);
o 64 fprintf(flppy, " x Missing Intemal Standards");
\:: 65 break;
‘\: 66 L
) 67 case 8: /* sample too complex */
Dol 68 r{
69 fprintf(flppy, " %s = %.3f °, samp[targ].name, vaiuel);

h' 70 fprintf(flppy, " x Sample too complex for automated analysis ");

) 71 break;
"o 7 —}
ol 73 default:
w3 74 break;

. 75 |~}

e 76 L_fclose(ﬂppy);
Jl.. 77 }
St 78
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09-11-87 08:48:38 retriev.C Pg 72
Fri 09-11-87 10:04:51 retriev of 105 h
1-55 »
b
A
1 [RRTR AR AR ARFEARAR HAARRAANRANAARAAR AR R AR AR A AR AR AR R IRR ARk :
2 /* retriev.c */ N
k| /* retrieves information from data files on floppy disk */ )
4 /* created 6/30/86 B. Lentz */ 4
5 /* *
6 /,.—,.: ..... L 2t s 2 aaab k2l ety de ok Arde e Ao de el e e e e e ke #---‘----#--#tiki*t*t*iﬁ**tii/
7
8 #include <stdio.h>
9 #define MINMATCH 0.7
10
" 11 retriev(filename)
12 char *filename; /* name of data file */
13 —{
14 FILE *pmptr; /* send contents to printer */
15 FILE *stptr; /* read values from archived file */
16 char analyst[10];  /* initials of analyst */
17 char date[10]; /* date of analysis */
18 char time(10]; /* time of analysis */
19 char type[20]; /* sample type(blank, std, etc) */
20 int npeaks; /* mmber of peaks found in sample */
21 float rt; /* retention time in minutes */
2 long area; /* pesk area */
23 int 1;
24 char string[30}; /* character string */
25 char equil; /* value is "< or "=" relationship */
26 float valuel, value2; /* floating point values */
27 int ntargs; /* number of target compounds */
28 char units[10]; /* units of concentration */
29
30 if((proptr = fopen("PRN:", "w")) == 0)
31
32 fprintf(stderr, "\nError transmitting data to printer \n");
33 retum;
k|
N 35 fprintf(pmptr, "\n\n\t¥s\n", filename);
': 36 sprintf(string, "b:s", filename);
En 37 if((stptr = fopen(string, "r")) == 0)
» . 38
S 39 fprintf(stderr, "\nError Opening %s\n", filename);
re 40 retum;
£ a
;‘:- 42 fscanf(stptr, "¥s % %s ", analyst, date, time);
- 43 fprintf(prmptr, "\n\tAnalyst is %s\n\tDate %s\n\tTime %s\n", analyst, date, time);
] 44 fscanf(stptr, "¥s %", type, &npeaks);
5;: 45 fprintf(pmptr, "\tSample type %s\n", type);
:x; 46 fprintf(pmptr, “\n Peak A\t  retention time\tarea\n"):
~ 47 for(i = 0; 1 < npeaks; i++)
¥ 48
* 49 fscanf(stptr, "sf 0", &rt, larea);
) 50 fprintf(pmptr, “\twd\t\ts.3N\tD\n", i+l, rt, area);
51
E 52 fscanf(stptr, "Sf %", &valuel, &ntargs);
: 53 fprintf(pmptr, "\n\tMatch factor is %.3f\n", valuel);
: 54 for(i = 0; i < ntargs; i+)
y 55 | —{
:.
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09-11-87 08:48:38 retriev.c Pg 73
Fri 09-11-87 10:04:51 retriev of 105
56-97
56 if(stremp("Blank", type) == Q)
57 —{
58 break;
59
60 else if(stmcmp("Standard”, type, 8) == ()
61 —{
62 fscanf(stptr, "%s", string);
63 if(stmemp(string, "calibration", 6) == Q)
64 {
65 fprintf(pmptr, "\tCalibration run\n");
66 —}
67 else l"
68 —{
69 fscanf(stptr, "%f %s", &valuel, units); =
70 fprintf(pmptr, "\tConcentration of %s is %.3f %s\n", string, valuel, units);
71 —}
72 break;
7 L)
74 else if(strcmp("Sample”, type) == 0)
75 —
76 fscanf(stptr, “%s %is %f %s”, string, &equil, &valuel, units);
77 if(valuel == -1.0)
78 1 = ntargs;
79 else
80 fprintf(pmptr, "\tConcentration of %s %c %.3f %s\n", string, equil, valuel, units);
81 break;
% L}
83 else if(stmemp(“Spik”, type, 4) == 0}
84 —{
85 fscanf(stptr, "%s %f %f %s", string, &valuel, &value2, units);
86 fprintf(prnptr, "\tConcentration of %s is %.3f %s\n", string, valuel, units);
87 fprintf(pmptr, "\tAmount of spike %.3f %s\n", value2, units);
88 break
g || Ly
%0 | “—}
91 fprintf(pmptr, "\n");
92 while(fscanf(stptr, "%s", string) != EOF)
93 fprintf(pmptr, "%s ", string);
94 fprintf(pmptr, “\n\n\m\n"); )
95 fclose(stptr);
96 fclose(pmptr);
97 L}
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09-11-87 08:50:26 sampler.c Pg 74
Fri 09-11-87 10:04:51 sampler of 105
1-55
1 1 /m"mm’"ﬁﬂt**"Qﬂ*ﬁ*ﬂﬁﬂﬁtﬂt***t**ﬂ*”**tﬂiit*t***it”“/
I 2 /* sapler.c */
Y 3 /* From sample type(std, blank, sample), performs */
[ 4 /* necessary calculations and sends results to appropriate location.  */
5 /* created 7/24/85 B. Lentz */
, 6 /" */
! 7 /* revised 5/21/86 added spike duplicate */
8 /* revised 6/13/86 included quantitation 1imit */
9 /* revised 8/21/86 added dilution limit */
10 /* revised 9/8/86 added factor to indicate system response. Actually */
: 1l /*  ratio of actual std area to value set in table */
12 /””t"mﬁm”tﬁﬁ'iﬁi*'i**ttit“ﬁﬁﬂﬁﬁ*i*iﬁttti*ﬁtt**tﬂ****iiﬂtt/
13
) 14 #include <stdio.h>
15 #include "parwm.h"
16 #include "targ.h"
17
18 sampler(pmptr, position, rettm, area, calrun)
19 FILE *pmptr; /* output to printer */
20 int position; /* sample position */
21 int rettm[]; /* selected retention times for std & target peaks */
22 long area(]; /* selected areas for std & target peaks */
23 int *calrn; /* calibration run */
24 —{
25 extern struct value usr; /* run parameters */
26 extern struct sample samp[]; /* parameters for target cmpds */
27 | int i, §;
28 int index; /* index value to retrieve target info */
29 float ratio; /* ratio of target to int std */
30 float conct [MAXUNKS] /* concentration of unknown */
31 float sumoconc; /* sum of conc used for averaging */
R float spikamt; /* amount of target due to spike */
33 float diff; /* difference between expected and experimental */
k] float factor; /* indication of system response */
35 float stddev(); /* calculates std dev and retums mean */
36 float quant(); /* calculate sample concentration */
37
) . 38 switch(usr. type[position])
39
' 40 rf:ase BLANK:
41
a2 /* check for contamination */
43 for(j = 1; j <= usr.nunks; j++)
] 4“ —{
‘ a5 conct[j] = quant(j, area);
46 /* print out results */
47 if(conct[j] >= samp[j].qtlimit)
48 {
49 /* contaminated blank */
50 fprintf(prptr, "\n\t*** Contaminated blank ***\n"):
51 fprintf(stderr, "\n\t*** Contaminated blank ***\n");
52 resflpy(6, position, j, conct[j], 0.0);
83 exit(0);
o }
55 L}
75
e A N N T e R R T T T T e

“‘f VGl e~

LA

ER RIS o ol
- w3l

. \‘.\ ..']..

<

- gt
1

TNT SO,

P -

T

-“-’7.

=



Y W A N ULV TR OWL T

09-11-87 08:50:26 sampler.c Pg 75
Fri 09-11-87 10:04:51 sampler of 105
56-110
56 Lbreak; .
57 }
58 case STANDRDL:
59 case STANDRD2:
60 case STANDRD3:
61 —{
62 if(*cairun)
63 —{
64 fprintf(pmptr, "\n\tCalibration run\n");
65 for(i = 1; i <~ usr.nstd; i+)
66 —{
67 usr.sumrt[i] += rettm[i];
68 usr.sumarea[i] += area[i];
69 usr.sareaf[usr.type[position)] [i] = area[i];
70 —}
71 for(i = 1; i <= usr.nunks; i++)
72 —{
73 index = usr.nstd + i;
74 samp(i].sumurt += rettm(index];
75 samp[i].area[usr. type[position]] = area[index];
76 —}
77 if(position == 3)
78 —{
79 1f(usr.invalid)
9 B
81 fprintf (pmptr, "\nRecalibration is REQUIRED\n");
82 fprintf(stderr, "\nRecalibration is REQUIRED\n");
83 break;
84 —}
85 for(j = 1; j <= usr.nstd; j++)
86 —{
87 usr.stdrt[j] = usr.sumrt[j]/usr.nlevels;
88 usr.stdarea[j] = usr.sumarea(j]}/usr.nleveis;
89 /* calculate system response factor */
90 factor = (float) area[j]/usr.stdarea[jl;
91 fprintf(prmptr, "\tColum factor sd %f\n", j, factor);
92 L}
» 93 for(j = 1; J <= usr.nunks; j++)
2 94 — )
. 95 samp[j].rt = samp[j].sumrt/(usr.nlevels);
~ 9 if(calib(j))
- 97 —{
. 93 stocalib(j);
[ 9 printf(“\nSuccessful Calibration for %s\n", samp[j].name);
F:; 100 fprintf(prmptr, "\n\tCalibration successful for %s\n", samp(j].name);
r::,‘ 101 L}
. 102 else
S iy
N 104 fprintf(pmptr, "\n\t*** WARNING *** Calibration UNSUCCESSFUL for ..n . samp[j].name);
4 105 forintf(stderr, "\n\t*** WARNING *** Calibration UNSUCCESSFUL for n»sin”, samp[j] .name) ;
% 106 L} ‘
e 107 L—}
b 108
t. 109 *calrun = 0;
N 110 -}
] 76
N
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| 09-11-87 08:50:26 sampler.c Pg 76 ',
; Fri 09-11-87 16:04:51 sampler of 105 ::
. 111-163 -
b
m resflpy(S, position, 1, 0.0, 0.0); o
112 . -
113 else !
114 Ry
. . . Nl
115 for(j =» 1; j <= usr.nunks; j++) W
g
116 :J
117 conct[j] = quant(j, area); ,‘:
118 if(conct{j] < samp[j].qtlimit) L
119 —{ L_,_.
120 fprintf{pmptr, "\n\tConcentration of %s is less than %.3f %s\n", samp[j].name, samp(j].gqtVimit, samp[j]. -2
units); <,
121 resfipy(1, position, j, 0.0, 0.0); 4
.2 — 5
123 else .
124 —{
125 fprintf(prmptr, "\n\tConcentration of %s is %.3f %s", samp[j].name, conct[j], samp[j].units);
126 resfipy(2, position, j, conct[j], 0.0);
127 L}
128 f((diff = conctj] - samp[j].conc[usr.type{position}]) < 0.0)
129 diff = -diff;
130 if(usr.verbose)
131 printf("\naccuracy diff %f resid %f\n", diff, diff-samp[j).accurcy);
132 if((diff - samp(j].accurcy) > 0.0)
133
134 setcalib();
135 fprintf(prmptr, "\n*** WARNING *** System out of calibration, recalibration is required\n"); “A
136 fprintf(stderr, "\n*** WARNING *** System out of calibration, recalibration is required\n"); !.
137 } N
138 - N
139 L} 3
140 break; N
141 L} N
12 case SAWPLE: :
143 byt
144 for(j = 1; j <= usr.nunks; j+) :,
145 — %
146 conct[5] = quant(j, area); =
-4 samp[j]. astconc = conct[j]; o
148 i (conct[j] < samp(j].qtlimit) A
149 — };
150 fprintf(prmptr, “\n\tConcentration of %s is less than %.3f %s\n". samp[il.name. samp[il.atVimit. samp[il. -
units); -
151 resfipy(l, position, j, 0.0, 0.0); o
152 L} d
153 else L
154 — 7
155 fprintf(pmptr, "\n\tConcentration of %s is %.3f %s", samp{j].name. conct[j]. samp[j].units): :.r_
156 resflpy(2, position, j, conct(j}, 0.0): 7
157 if(conct{j] > samp[j].cutoff) *
158 -
159 fprintf(prmptr, "\nWARNING sample concentration exceeds maximm allovable water limits\n"):
160 if(conct{j] > samp(j].dilution)
161 {
162 l-'fprintf(pmptr, "\NWARNING sample results are beyond the linear range ot the instrument\n");
163 fprintf(prnptr, “For accurate results, dilute sample and run again\n");
77
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09-11-87 08:50:26 sampler.c Pg 77
Fri 09-11-87 10:04:51 sampler of 105
164-218
164 LL—}
AN
166 }
167 L}
168 if(usr.calflag)
169 —{
170 fprintf(pmptr, "\n*** WARNING *** These results are ONLY estimates\n");
171 fprintf(pmptr, “\nRecalibration is required for valid results\n");
172 resflpy(4, position, 1, 0.0, 0.0);
173 —}
174 break;
175 —}
176 case SPIKDUP:
177 case SPIKE:
178 —{
179 for(j = 1; j <= usr.nunks; j++)
180 —
181 conct[j] = quant(j, area);
182 if((spikamt = conct{j] - samp[j].lastconc) < 0.0)
183 spikamt = 0.0;
184 forintf(pmptr, “\n\tConcentration of %s is %.3f %s", samp[j].name, conct(j], samp[j].units);
185 fprintf(pmptr, "\n\tspiked amount of %s is %.3f %s", samp[j].name, spikamt, samp[j].units):
186 resflpy(3, position, j, conct(j], spikamt);
187 qowrite(spikamt);
188 if(usr.type(position] == SPIKDUP)
189 —1{
190 if((diff = conct[j] - samp{j].frstspke) < 0)
191 diff = -diff;
192 1F((diff - samp(j].precisn) > 0)
193 {
194 fprintf(prmptr, "\n*** WARNING *** poor reproducibility, recalibrate\n");
195 setcalib();
196 }
197 L—} /* end SPIKDUP */
198 if((diff = spikamt - samp[j].spike) < 0)
199 diff = -diff;
200 if(diff - samp[j].accurcy > 0)
201 {
202 forintf(prnptr, "\n*** WARNING *** poor sample recovery, recalibrate\n");
203 fprintf(stderr, "\n*** WARNING *** poor sample recovery, recalibrate\n");
204 setcalib();
205 }
206 samp[j).frstspke = conct(j]:
207 L}
208 break;
209 L—}
210 default:
211 {
212 fprintf(stderr, "\nIllegal sample type\n");
213 break;
214 }
215 | L}
216 L
217

/* quantitation step */
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09-11-87 08:50:26 sampler.c Pg 78 .
Fri 09-11-87 10:04:51 quant of 105 N,
219-247
by
219 float quant(j, area) s
20 int j; /* target cmpd index */ ’
21 Tong area[]; - /* selected peak areas */
22 — ..
23 | extem struct value usr; .
24 extern struct sample samp(]; ;
225 float mean; /* sample concentration */ h
226 int i; i
27 int index; /* index value to retrieve target info */ .
28 float ratio; /* ratio of target to int std */ .
29 | float conct[MAXUNKS]; /* concentration of unknown */ y
230 float sumconc; /* sum of conc used for averaging */ 3,
21 ~
232 sumconc = 0.0; -
233 for(i = 1; i <= usr.nstd; i++)
24 | 3
235 index = usr,nstd + j; h
236 ratio = (float) area[index]/area[i]; !
237 1f((conct[i] = ((samp(j].slope[i]) * ratio) + samp[i].intercp{i]) < 0.0) ’
238 conct[i] = 0.0; B
239 sumconc += conct[i]; -
3 240 if(usr.verbose) |
. 241 printf("unknown %d \tconc %f\n", j, conct[i]); B
) 42 | L} 3
b 243 mean = stddev(usr.nstd, sumconc, conct, usr.verbose);
244 retum(mean) ; |
us Ly A
. 246 S
] 247 By
. L)
o
. :
b ',
) "
X .
Y 5
‘ *
; :
&,
y 2]
‘ e
o
b ,
b
4 LY
, o
\ '! 3
iy
a-
AN
)
! 79
e e T T .-".r."'.".'\.-'.-‘.-‘.'"--".".‘-‘f'.a_‘.'.r.r.-.-:‘.-".-'.r‘.-".f"‘.'-"f"f‘.f_".-;'.-:'.-:‘r"f".r‘.-',‘.-:‘.-'.r:‘.r.r"‘:



[ UL WYY WL O WO WU WA OOV

A9
~
¥
09-11-87 08:51:00 samptype.c Pg 79 4
Fri 09-11-87 10:04:51 samptype of 105 ™
- 1-55 -
l /**iitit'*'i"*i**ﬁ*tﬁtﬂﬁ**t*t*i**ﬁttittt**ﬁi*itt*'*iiﬁ*ﬂiﬁttﬁ*iitt'tt"/ ::
2 /* samptype.c */ N
3 /* sets sample numbers for all sample types */ '
4 /* created 4/1/86 B. Lentz */ ;‘ﬁ
5 /* */
6  /* modified 5/21/86 */ ,&d
7 /N*tﬁtﬁﬁ*ﬁttﬁ****ii*iﬁﬂt*it*tiQtﬁti#iﬁ****it*****i*i*i*#f**i**ﬁﬁﬁ*ﬁt***l I
8 .
4 9 #include <stdio.h> L]
10 #include “parm.h" -
11 o
12 samptype(pos, type) i
13 int *pos; /* position number */ Y
14 int type; /* sample type */ !
15 —{
16 extern struct value usr;
17 char filename[15];
N - 18 int code; /* error code from getname */
E 19 char string[100];
[ 20 FILE *fptr;
21 int i;
22
23 switch(type)
24 —{
25 case SAMPLE:
26 —{
' 27 usr.type[*pos] = type;
28 printf (“\t\t\tENTER sample IDENTIFICATION: “);
29 while((code = getname(filename)) != Q)
X 30 —
31 if(code == 2)
2 —{
33 /* out of space on floppy */
34 /* delete files created on current disk */
| 3 for(i = 1; 1 < *pos; i++)
- 36 {
; Y if(usr.type[i] == SAMPLE)
| 38 {
: 39 sprintf(string, "del b:%s > NML", usr.number[i]);
: 40 system(string);
' 41 }
| a2
: 43 printf(“\n\t\tThere is no space left on the data diskette in Orive B\n");
44 printf("\t\tPlease prepare a new data diskette\n");
: 45 system("pause”) ;
’ 46 system("fmtdis");
47 system("cls");
48 pmtype();
49 printf("\n\tPosition %d\tRE-ENTER sample IDENTIFICATION: ', (*pos)+l1);
50 }
51 L}
52 strcpy(usr. number(*pos], fﬂename)
53 usr.spikent++;
54 (*pos)++;
55 if({usr.spikent > 9) 88 (*pos < 8))
80
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09-11-87 08:51:00 samptype.c Pg &0 -
Fri 09-11-87 10:04:51 samptype of 105 \
56-100 :
v
56 { g
57 type = SPIKE; n
58 samptype(pos, type);
59 :
60 break;
61 L}
62 case SPIKE:
63
64 if(usr. type((*pos)-1] == SAMPLE)
65 —
T 66 usr.type(*pos] = type;
67 printf("\tPosition %d\tSPIKE of sample %s\n", (*pos)+1, usr.number[(*pos)-1]);
68 if(*pos < 9)
69 {
70 (*pos)++;
n usr. type[*pos] = SPIKDUP;
1 printf("\tPosition %d\tDuplicate SPIKE of sample %s\n", (*pos)+l, usr.number[(*pos)-2]);
3 }
74 (*pos)++;
75 usr.spikent = 0;
76 break;
77 —}
78 else
79
80 fprintf(stderr, "\tSpike MUST follow sample\n");
81 return;
82 break;
8 L)
84 —}
85 case END:
86 —{
87 usr.sampent = *pos;
88 *pos = 11;
89 break;
90 —}
91 default:
92
93 usr. type[*pos] = type;
9% (*pos)++;
95 break;
96 —}
97 | L
98 return;
> 9 L}
: 100
o
!
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09-11-87 08:51:12 select.c Pg 81 _
Fri 09~11-87 10:04:51 select of 105 py
1-24 (:
b
l /titttt*itii*iiﬁ***t*lttt*ﬁﬂﬁ*ﬁ*ﬂ**kﬁt***ittt***t*tttﬂ*&*i**t*tt*ﬁ*#tt***/ i
2 /* select.c */ >
3 /* make a numerical menu selection */
4 /* created 7/10/86 B. Lentz */ '3
5 /* */
6 /ti*tt**tt*t**tit**itﬁi*tk**itt*ttﬂ*tﬂ*k***tﬂ*t*i*t******i****t*******'**/ §
7 3
8 #include <stdio.h> ﬁ
9 #include <ctype.h>
10 9
11 select()
12 —{ ’
13 char string[20];
14 char ¢;
15 Tong atoi();
16
17 while(!(gets(string, 20))); .
18 sscanf(string, "%c", &c); )
19 if(isdigit(c)) ‘
20 return(atoi(string));
21 else .
22 retum(-1);
23 -}
24
N
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09-11-87 08:51:46 segenc.c
Fri 09-11-87 10:04:51

1 /*iﬁ*tit***ﬁ**i**i**i*itﬁ**ittti*****tﬁii*i*'t*ﬁtt&*t*****tﬁﬁ*t*i**iiitit/

2 /* segenc.c */

3 /* Prompts user for sample numbers, colletion date/time and */

4 /* aalyst. It indicates which positions are to be filled with */

5 /* standards, blanks, and samples. This information is stored in a * Y
6 /* structure which is passed to the other routines. */

7 /* created 4/17/85 B. Lentz */

8 /* */

9 /* modified 3/31/86 to allow more flexibity in loading segence */

10 /* modified 4/30/86 add spike samples every 10th sanp'le */

11 /* mdified 6/10/86 * I
12 /i */

13 /Q**ﬁt**ti*i'*it*ﬁ***ﬁtii**ﬁi*f*i*****ﬁ*f*t*ﬁt*ﬁﬂt*****ﬁ*i*ﬁ*itt*ttﬁ*t*'t/

14

15 #include <stdio.h>
16 #include “parm.h"

18 seqenc(frstrun)
19 int frstrun;

20 .

21 extern struct value usr;

22 FILE * fptr;

23 int pos;

24 int type;

25 char string[20);
26 int nochg;

27

28 printf("\nEnter analyst

seqenc

/* is this the first run of the day? */

/* physical sample position */

/* sample type */

/* temporary string storage */

/* number of positions that canmnot be changed */

identification : ");

29 while(){gets (usr.analyst, 10)))
30 fprintf(stderr, "\nENTER ANALYST IDENTIFICATION: “Y;
k)| printf("Enter information as requested below:\n");

32 if(fflush(stdin) < 0)

33 printf("\nbuffer not cleared\n“);

34 usr.sampent = 10;

35 pmtype(); /* print
36 pos = 0;

37 usr. type[pos] = BLANK;

/* rumber of samples in run */

sample types */

38 printf("\tPosition Sd\tBLANK\n", pos+l);

‘ 39 | pos++;

40

41

42 nochg = 2;

43 if(frstrun)

@ |

45 usr. type(pos] = STANDRDI;

46 printf("\tPosition %d\tSTANDARD#A\N" pos+l);

47 pOS++;

48 nochg = 3;
o | Ly

50 while(pos < 10)

51 —{

52 printf("\tPosition %d\tENTER sample TYPE number: ", pos+l);
53 type = select();

54 while(type <0 |} type > 6)

55 —i
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71
72
73

Fri 09-11-87 10:04:5]1

}

—1

retum;

—}

fclose(fptr);

return;

—}

L J’ e -"_;~,;J' "o 'J'.,:v“ ) d‘ I' -“.'.f '-I',;{ G

by

Lsamptype(&pos. type),

ol

seqenc

itoa(usr.spikent, string);
wrparm("spikent”, string, fptr);

fixseq(nochg, usr.sampcnt):

Ao R e
R

\J'-’

printf("“\t\t\tENTER sample TYPE number: ", pos+l);
type = select();

if((fptr = fopen(targfile[0], "rw")) == 0)

fprintf(stderr, "\nERROR opening parameter file\n");
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09-11-87 08:52:30 setcalib.c

Fri 09-11-87 10:04:51 setcalib

1 /ﬂiﬁi*ﬁ*ti*ﬁiﬁ*tiﬁﬁ“*itiﬂttitﬁt**ﬁtii*tit****iti ti*tt**tiﬁt*tﬁt**it/
2 /* setcalib.c */
3 /* set switches to require recalibration on the next run */
4 /* created 6/24/86  B. Lentz */
5 /* */
6 /N"*”ﬁitﬁﬂ#ﬁ*ﬂhtit*ﬁi*M*ﬁt*ih**ﬁ**tt*** Rl R A dedrdede s Ak ek Ak t*/
7

8 tinclude <stdio.h>

9 #include "parm.h"

10

11 setcalib()

12 —{

13 extern struct value usr;

14 FILE *fptr;

15

16 /* set switch for calibration run */

17 | if((fptr = fopen(targfile[0], "rw")) == 0)

18

19 fprintf(stderr, "error opening parameter file\n");
20 retum;

21
22 usr.calflag = TRUE; /* calibration required */
23 wrparm("calflag", "1", fptr);
24 fclose(fptr);
5 )

N e N N S R R T G e g



23 sprintf(usr.date, "%2d/%02d/%2d", ndate[0], ndate[l], ndate[2]);

A Y W I T W R Y W o e N W T VT v " 4 R TNV OO RO L TR [Rol i 0440080044, L%
:-
WS
]
09-11-87 08:52:52 setdate.c Pg 85 N
Fri 09-11-87 10:04:51 setdate of 105 y
1-34 |
1 /if*ttit**itﬁ**ﬁ***'kfﬁ***ﬁ***ti**i***i*ﬁ*iﬁ*ﬁi********i*t****ﬁ******i***/ y
2 /* setdate.c */ )
3 /* sets date and obtains operator id for run */ v,
4 /* created 4/4/86  B. Lentz */ h,
5 /* */ "
6 /* nodified 6/6/36 +/ N
7 /* mdified 7/3/86 */ o
8 /*‘ﬁt'i**ﬁﬁl’*‘**ﬁti**1*Q****'ﬁti***’l************ﬁ******ﬁ*******k*******ﬂ**ﬁ/ =
9 b
10 #include <stdio.h> Y,
11 #include "parm.h" )
12 p;
13 char label[15]; /* part of std identification with date & time */ )
14 -
15 setdate() D,
16 —{ A
‘ 17 extern struct value usr; "]
: 18 int ntime[4]; !
! 19 int ndate(4]; ~,
i 20 FILE *fptr; )
i 21 3
; 22 sysdate(ndate, ntime); ]
:
p
p

28 | if((fptr = fopen(targfile[0], "rv')) == 0) ’:E
25 { o
26 fprintf(stderr, "error opening parameter file\n"); '
27 retum; 5
28 } N
29 wrparm('date”, usr.date, fptr); :
30 fclose(fptr); ~3
31 sprintf(usr.time, "%2d:%02d", ntime[0], ntime[1]); ‘:
k74 Lsprintf(\abel, "502d%02d%02d", ndate[0], ndate[1], ntime{0]); .
3 } I|
4 3
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09-11-87 08:53:16 setdio.c Pg 86
Fri 09-11-87 10:04:51 setdio of 105
1-47 ;
1 . /tiﬁ**ﬁi***Iiﬁ”ﬁif“i"t“i"ti*it*'ﬁ*itt**ﬁt**'ﬁ*i**ittt'*t***t*ﬁttﬁ***/ :
2 /* setdio.c */
3 /* sends signal to Tekmar to control desorb start(contact closure) */
4 /* open relay switch (set to 1),or set to 0 to close relay switch. */
5 /* this state will cause the Tekmar to wait for the switch closure to */
6 /* begin desorb o
7 /* created 2/7/86 8. Lentz */
8 /* */
9 /ﬁ"'ﬁﬂ*"ﬁ*'i“t**iiﬁ*'tﬁ'*ﬁﬁﬂiﬂi*itﬁ*fﬁﬁﬁﬁﬁ*ﬁ***“'tﬁQ**********t*ﬂ’/

1l #include <stdio.h>
12 #include "bitset.h" /* bit setting macros for data acquisition board */

14 setdio(value, port)
15 unsigned char value; /* digital output */
16 unsigned char port; /* set digital port (with or w/o trigger) */

17 —{

18 | unsigned char status; /* used for error check */

19

20 if ((STAT_REG & 0x70) = 0)

21

22 fprintf(stderr, "\nFATAL ERROR-I1legal status register value\n");
a3 fprintf(stderr, “\nStatus Register value is %o\n", STAT REG);
24 exit(0);

25 }

26

47 | COoMM_REG(CSTOP);

28 status = BATA_OUT;

29 | while(1(STAT_REG & COMM_WAIT));
30 | COMM_REG(CCLEAR);

32 | while(I(STAT REG & COMM WAIT));
33 | co_Res(port);

35 | while(STAT REG & WRITE_WAIT);
36 | DATA_IN(DIOPORT);

38 while(STAT_REG & WRITE_WAIT);
39 DATA_IN(value);

41 while(!(STAT_REG & COMM_WAIT));
42 status = STAT _REG;

43 if(status & Ox80)

44 joerr();

45 L}
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09-11-87 08:54:04 stddev.c Py 87
Fri 09-11-87 10:04:51 stddev of 105
1-55
l /Rﬁ‘ht*ti**tﬂ-*ﬁ#i**ii*i*i'**ti'ﬁ*tiiﬁ'tt'*t*ii**'*ii*ﬁ*tt***ﬁ'itwt ki**ttt**/
2 /* stddev.c */
3 /* Calculate std deviation of concentrations and throw out */
4 /* outliers, Acceptance criteria - must be within 2 SD. */
5 /* created 8/8/85 B. Lentz */
6 /* */
7 /*i*i*t'tﬁt*Qﬁi”iti**ti*ﬁ*ﬁt***t**i*tttt’*tf*'*t*i**tiit*i*ﬁ*****i‘*ﬁ****/
8 #define SD 2 /* value must be within 2 std dev */
9
10 float stddev(nvalues, sum, conc, verbose)
11 int nvalues; /* number of concentration values */
12 float sum; /* sum of concentration values */
13 float conc(]; /* concentration values */
14 int verbose:
15
16 —{
17 float mean; /* average concentration */
18 int i, k: /* counters for loop */
19 float resid: /* residuals */
20 float sqresid;  /* sum of squares of residuals */
21 float stdev; /* standard deviation */
22 float start; /* start of window for acceptable conc values */
23 float end; /* end of window for acceptable conc values */
24 double sqrt();  /* square root function */
25
26 begin:
27 mean = sum/((float) rvaluesj;
28 sqresid = 0.0;
29 for(i = 1; i <= nvalues; i++)
30 {
31 resid = conc[i] - mean;
32 sqresid += resid * resid;
33 }

34 stdev = sqrt(sqresid/(nvalues - 1));
35 start = mean - (SD * stdev);
36 end = mean + (SD * stdev);

37 for(i = 1; i <= nvalues; i+)
38 | —|
-~ 39 if(conc[i] < start |} conc[i] > end) N
. 0 ||~
':-: 41 if{verbose)
7 42 printf("outlier %f\n", conc[i]);
NG 43 sum = 0;
- 7 44 for(k = 1; k < i; k+)

v a5 sum += conc(k];

> a6 for(k = i; k < nvalues: k++)
“ a7 {

. 48 conc[k] = concfk+1];

.
£
O

sum += conc (k] ;

"

> 50 }
51 if(--nvalues < 3)
52 return(mean) ;
» 53 goto begin;
w ||
. 55 —}
]
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09-11-87 08:54:04 stddev.c
Fri 09-11-87 10:04:51 stddev

[
56 return(mean) ;
57 }
58
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09-11-87 08:54:30 stdseq.c

09-11-87 10:04:51 stdseq
1 /t**ﬁ*ttﬁ**ittkﬁ*ﬂ****i'***t*ﬁt***i’***ttt**ﬂ***t**t***ﬁ****iﬁﬁ*k*iﬁtﬂ*i*ﬂ/
2 /* stdseq.c */
3 /* standard segence is the mandatory sample seqence for the calibration */
4 /* run, */
5 /* created 3/13/86 B. Lentz */
6 /* */
7 /* mdified 5/20/86 */
8 /it**t*'**ﬁtﬁﬁ**ﬁ***i**t**t***t***ﬁ*t*******n*ﬁ******t**************i**tﬁ/
9
10 #include <stdio.h>
11 #include "parm.h"
12 #include "targ.h"
13
14 stdseq()
15 —{
16 extern struct value usr;
17 extern struct sample samp(];
18 | FILE *fptr;
19 int pos; /* sample position on purge and trap */
20 int type; /* sample type */
21 int i;
22 char string{20];
23
24 printf("\nEnter analyst identification : ");
25 while(!(gets(usr.analyst, 10)))
26 forintf(stderr, "\nENTER ANALYST IDENTIFICATION "),
27 printf("Enter information as requested below for the calibration run:\n");
28 /* clear out input buffer */
29 if(fflush(stdin) < 0)
30 printf("\nbuffer not cleared\n");
3l usr.sampent = 10; /* number of samples in run */
32
33 pmtype();
34 usr.type[0] = BLANK;
35 printf("\tPosition 1\tBLANK\n");
36 usr.type[1] = STANDRDi;
37 | printf("\tPosition 2\tSTANDARD#A\N");
38 usr.type[2] = STANDRDZ;
39 printf("\tPosition 3\tSTANDARD#B\n");
40 usr.type[3] = STANDRD3;
41 printf("\tPosition 4\tSTANDARD#C\n");
a2
43 for(pos = 4; pos < 10;)
“
printf("\tPosition %d\tENTER sample TYPE number: ", pos+l);
type = select();
while(type < 0 || type > 6)
{
printf("\t\t\tENTER sample TYPE number: , pos+i};
type = select!);
}
samptype(&pos, type);
—}
if((fptr = fopen(targfile[0], "rw")) == 0)
—{
90
e T N N A

e e e
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09-11-87 08:54:30 stdseq.c Pg 90

Fri 09-11-87 10:04:51 stdseq of 105 N
56-73 »
56 fprintf(stderr, "\nERROR opening parameter file\n");
57 exit(0);
58 }

59 itoa(usr.spikent, string);

60 wrparm("spikont”, string, fptr);
61 fclose(fptr);

62
63 fixseq(5, usr.sampent);

64 for(i = 1; 1 <= usr.nstd; i++)

65

66 usr.sumrt[i] = 0;

67 usr.sumareafi] = 0;

68 }

69 for(i = 1; i <= usr.nunks; i++)
: 70 samp[i].sumurt = 0;

71 retumn;

72 L}

73
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09-11-87 08:54:54 stocalib.c
Fri 09-11-87 10:04:51 stocalib

1 /i'*"tiﬁ*ﬁiiﬂQﬁ'**'**ﬁﬁtiﬁ‘Qt*f*ﬁ't‘#Qi'ﬁ*'ﬁf.ti’ﬁﬁit'*tf'QQQ#*QQQ*'*Q*/
2 /* stocalib.c */
3 {* change values in "permanent” parameter file for slope and intercept */
4 /* and change calibration flag to indicate that calibration was */
5 /* successful */
6 /* created 8/6/86  B. Lentz */
7 /* */
8 /i**fﬁ”iQi*ﬁi"iﬁ*"ﬂﬁﬂi'aﬁ*t"ﬂ.ﬂ.’*Qii"ti**'Qﬁ*ﬁ***ttttﬁi***t****fﬁ/
9

10 #include <stdio.h>
11 #include “parm.h”
12 #include “targ.h"

13

14 stocalib(unkmwn)
15 int unknwn;

16 —{

17 extern struct sample sam([]; /* pointer to target structure */
18 extern struct value usr; /* set parameters */

19 int j;
20 | FILE *fptr;
21 char string(50]; /* string representation of number */
22 char parmname{20]; /* parameter name */
23
24 if((fptr = fopen(targfile[unkmwn], "'rw")) == 0)
25 r{
26 fprintf(stderr, "\nERROR opening parameter file %s\n", targfile[unkrwn]);
27 retum;
28 | L}
29 for (j = 1, J <= usr.nstd; j+)
30 | —~{
31 ftoa(samp[unkrnwn] . slope(j], string, 4, 4);
32 sprintf(parmname, "slopeid”, j);
3 wrparmm(parmame, string, fptr);
3 ftoa(samp[unkrwn] . intercp[j], string, 4, 4);
35 sprintf(parmame, "intercpsd”, j);
36 wrparm(parmanme, string, fptr);
37 —}
,. 38 fclose(fptr);
’ 39
’ 40 if((fptr = fopen(targfile[0], "rw")) == 0)
41
’{ 42 fprintf(stderr, "\NERROR opening parameter file %s\n", targfile[0]);
;‘. 43 retum;
y o wly
N 45 usr.calflag = FALSE;
: a6 wrparm(“calflag", "0", fptr);
N 47 strcpy(usr.caldate, usr.date);
iy 48 strepy(string, usr.caldate);
: 49 wrparm(“caldate", string, fptr);
50 fclose(fptr);
v s Ly
N 52
"
y
&
\
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09-11-87 08:55:14 stoflpy.c e T Py 92
Fri 09-11-87 10:04:5] stofIpy of 105 '
1-55 .
i
l /”ﬁﬁﬁ*t"*"#”iN”’”**t*i**ﬂ*t*ﬁtfﬁi*t*N.Qtﬁﬁi“ﬁﬁi."iitiQ*'.‘i'/ ;
2 /* stoflipy.c */ ‘
3 /* store sample info, retention time and areas on floppy. disk "b" M o ¢
4 /* created 6/13/86 B. Lentz */ '
5/ o §
6 /””i*ii"**ii“i”ﬂ’ﬁ*ﬂ*”*ﬂﬁliﬁt*t*iﬁ*h*"ihﬂttt*“*ti*Q*ti'**/ {
7 !
8 finclude <stdio.h> N
9 #include "parm.h" >
10 - - g
" 11 stoflpy(position, npeaks, rettm, area, hit) g
12 int position; /* sample position */ ﬁ
13 int npeaks; /* number of peaks found in sample */ ,'.‘
‘14 int rettm{MAXSTDS]; /* sample retention times */ 4
15 float area[MAXSTDS]; /* sample areas */
16  float hit; /* match factor */
17 r—{
18 extern struct value usr; /* run parameters */
19 FILE *stptr; /* to send data for archiving on floppy */
20 char filename[20]; /* filename on floppy */
21 char strtyp[20]; /* string containing sample type */
22 | float rt; /* retention tims in minutes */
23 int i;
2a
25 switch(usr. type[position])
26 | —{
27 case BLANK:
28 —{
29 strepy(strtyp, "Blank “);
30 break;
a|lY
32 case STANDRDL:
3|~
34 strepy(strtyp, “Standard#A “);
35 break;
36 L}
E 37 case STANDROR:
38 —{
n 39 strepy(strtyp, "Standard#B );
. 40 break;
B 41 L}
v 42 case STANDRD3:
" 43 —{
) 44 strepy(strtyp, “Standard#C “);
: a5 break;
; % || .
. 47 case SAMPLE:
‘ 48 —{
' 49 strepy(strtyp, “Sample ");
) 50 break;
i 51 L.
! 52 case SPIKE: ;
. 53 —{ . :-
: 54 strepy(strtyp, "Spike *); :
[ 55 break; X
] ]
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! Fri 09-11-87 10:04:51 stof 1py of 105 w
56-87 %
{
y 56 | | L} 2
57 case SPIKDUP: A
58 —{
59 strepy(strtyp, “Spike Duplicate ");
j 60 break;
\ 61 || L}
\ 62 default:
63 —{
64 strepy(strtyp, "Unknown_Type ");
. 65 break;
N 66 L
X 67 L—} /* end switch */
1 68
69 sprintf(filename, "b:%s”, usr.number[position]);
70 if((stptr = fopen(filename, "w')) == 0)
71
72 fprintf(stderr, "\nError Opening %s\n", filename);
73 retum;
K 74
75 fprintf(stptr, "%s %s %s ", usr.analyst, usr.date, usr.time);
o) 76 fprintf(stptr, "%s ", strtyp);
it 77
i 78 fprintf(stptr, "sd ", npeaks);
: 79 for(i = 1; i <= npeaks; i++)
A 80
81 rt = rettm[i}/(usr.freg * 60.0);
82 fprintf(stptr, "%.2f %.0f ", rt, area[i]);
83
: 84 fprintf(stptr, "%.3f %d ", hit, usr.nunks);
' 85 Lfclose(stptr)

o 86
) 87
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09-11-87 08:55:26 sysdate.c Pg 94

Fri 09-11-87 10:04:51 sysdate of 105
1-33
I /nmnmnntu ARRAAARAARRAANRARARRARAAREAARAARAARAA R RN AN oA tﬁ*tt"/ :
2 /* sysdate.c */ :
3 /* get current system date and time */
4 /* created 8/7/85 B. Lentz */
5 /* */
6 /ﬁm’”*ﬁ*”'ﬁ"i"*”iﬁmﬂ"mﬁtﬂtmttﬁa"t"ﬁmm"n/ )
7
8 sysdate(date, time)
9 int date[];
10 int time(];
1 —{
12 struct regval { int ax,bx,cx,dx,si,di, ds es; } STV
13 int ndat[4]; e
. 4 int year; /* 4 digit Yisting of year */

15 char string[6]; /* string representation of year */

17 srv.ax = (x2a00;

18 sysint21(&srv,&srv);

19 year = Srv.cx; /* year */

20 sprintf(string, "%d", year);

21 sscanf(string, "s*ck*cxad", &(date(?]));

74 ndat[1] = srv.dx;

23 e Tev Mmoo M . e LT INAAMNTGS RN ¢ PRSIk e AP Vampe s sy
24 srv.ax = 0x2c00;

25 sysint21(&srv,&srv);

26 ndat[2] = srv.cx;

28 date[0] = ndat[1] >>8; /* month */
29 | date[l] e ndat{l] & Oxff; /* day */

30 time[0] = ndat[2] >>8; /* hour */

31 time[1] = ndat[2] & Oxff; /* minutes */
32 L)
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09-09-86 09:38:42 temp.c Pg 95
Fri 09-11-87 10:04:51 temp of 105
1-48
1 /* temp.c used for testing remaining modules without the need */
2 /* to collect data each time */
3 /* 4/24/86 */
4 /*i**iiiiQ*'QQ**ﬁi*‘ii******QQQ**QQ*********'Q**Qt****Q*t***ﬁt*ﬁi*t**t***/
5
6 #include <stdio.h>
7 #include "parm.h"
8
9 temp(position, smprt, areas)
10 int position;
11 int smprt [NPEAKS] ; /* retention times of sample peaks */ >
12 float areas[NPEAKS]; /* areas of sample peaks */
14 extern struct value usr;
15 FILE *fptr;
16 int npeaks: /* number of peaks found in sample */
17 int j;
18 float varl; /* retention time in minutes */
19
20 | —static char *file[] = {
21 "blank.dat",
22 “standrdl.dat",
23 "standrd?.dat"”,
24 “standrd3.dat",
25 "sample.dat",
26 “samplel.dat",
27 "sample2.dat",
28 “sample3.dat”,
29 "sampled.dat",
30 “sample5.dat”
31 | -k
32
kX ] if((fptr = fopen(file[position], "r")) == Q) -
34 {
35 fprintf(stderr, "\nError opening %s datafile\n", file[position]); o
36 exit(0); -
37 } o
38 fscanf(fptr, "%d ", &npeaks); )
39 for(j = 1; j <= npeaks; j++) *
40 {
41 fscanf(fptr, "%f ', &varl);
¥4 smprt[j] = varl * 60.0 * usr.freq;
43 fscanf(fptr, "%f ", 8areas[j]);
u | Ly
45 fclose(fptr);
46 return(npeaks);
47 L} /* end temp */
48
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09-02-86 13:50:06 test.c Pg 96
Fri 09-11-87 10:04:51 main of 105
1-17

#include <stdio.h>

main{)
—f{
char buffer([6];

printf("\n\nlnsert a new diskette into Drive B\nPress Enter key when ready...");
fgetc(stdin);
fflush(stdin);
10 printf("\nPlease Wait...");
11 printf("Enter");
12 fgets(buffer, 5, stdin);
13 fflush(stdin);
. 14 printf("Enter");
15 fgetc(stdin);
16 -}
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09-11-87 08:56:02 umenu.c Pg 97

Fri 09-11-87 10:04:51 TRUE of 105
1-55
l /'*Q’i""*'“*"ﬁ*ﬁ"ﬁﬁﬁﬁﬁiiﬁ‘hﬁﬁ."’ﬁ**iii‘ﬁ**Q'Q*tﬁ'*ﬁ*".ﬁﬁﬁ**ﬁ*iiﬁtit/
2 /* umenu.c User menu */
3 /* This is the main menu routine to control sample automation on the gc */
4 /* Created 3/28/85 8. Lentz */
5 /* */
6 /* last revision 4/21/86 */ ‘
7 /tﬁ""itﬁﬁiQ*tﬂﬁ*'*ﬁﬁﬁiﬁﬁtﬁi**ttiiﬁ*i*Qﬁtk'*t**t***‘ﬁt*ttti'ﬁtt.'tﬁﬁt'tﬂ/ !
8 .

9 #include <stdio.h>
10 #define TRUE  (0==0)
11 #define FALSE {TRUE

13 main(argc, argv)

14 int argc;

15 char *argv(];

16 —{

17 int instmo; /* menu selection */

while(0==0) /* infinite Joop */

20 | —{

21 system("cls"); /* clear screen */

22 printf("\n\n\n\n\n\n\t\tSelect one of the following options:\n");

23 printf("\n\n\t\t 1) Analyze for TCE \n");

24 printf("\t\t 2) Calibration run for TCE\n");

25 printf("\t\t 3) Prepare new Data diskette(for drive B}\n");

26 printf("\t\t 4) Prepare new VOA Data System diskette(for drive A)\n"};
27 printf(“\t\t 5) Retrieve QC data\n"); p
28 printf("\t\t 6) Retrieve archived data\n");

29 printf("\t\t 7) Change operating parameters\n");
30 printf(“\t\t 9) Exit Menu\n");

3l printf("\n\n\t ENTER OPTION NUMBER:\t");

k¥4 instmo = select();

kX) while(instmo < 1 !! instmo > 9)

[
O 0o
M2 Bt ® o m_a

35 fprintf(stderr, "Invalid Input. Enter NUMBER of selected option:\t");
36 instrmo = select();

37 } !
38 system("cls"); /* clear screen */ A
switch(instrmo) "
—{

case 1: /* sample run */

—{

43 printf("Analyze for TCE\n");

4 system("analyz 0");

45 break;

46 } /* end case 2 */

47 case 2: /* calibration run */

43 —{

49 printf("Calibration run for TCE\n");

system("analyz 1”);

break;

52 —} 1
53 case 3: /* format data diskette */
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54 {
55 rprintf ("Prepare data diskette for use\n");
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09-11-87 08:56:02 umenu.c Pg 98
Fri 09-11-87 10:04:51 main of 105
56-99 |

56 system("fmtdis"); ,
57 break;
59 case 4:  /* Format system floppy disk */
61 —{printf("\nPrepare new VOA Data System diskette\n");
62 system("copsys”); \
63 break;
64 —} 3
65 case 5: /*QC*/ .
66 —{ |
67 printf("Retrieve QC Data\n"};
68 system("qcexec"); §

* 8 break;
o ||| Ly
n case 6: /* retrieve data from floppy */
72 —{
3 printf("Retrieve archived data from diskette\n");
74 system("xretrv"); 3
75 break;
76 L} :
77 case 7:  /* Modify operating parameters */ . o :
78 — .
79 grintf ("Change operating parameters\n"); .
80 system("change"); ;
81 break;
82 —}
83 case 9: /* exit to DOS */
84 —{
85 printf{"\nReturning to operating system\n");
86 printf("Type \"menu\" to returmn to data analysis system\n");
87 exit(0);
88 break;
89 —}
%9 default:
91 —{
92 printf("\nNot a valid selection\n");
93 break;
94 L} :
95 —}
96 LL.} E
97 L} ‘
98 -
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09-11-87 08:56:14 valfile.c

Fri 09-11-87 10:04:51 valfile
l /t'ﬁtiﬁitiﬁif*i*t**tﬁ*ﬁﬁ**'*’ﬁiitii**f*ﬁﬁittitti't*i*"ﬁtttﬁf**ii**i*'ttt/
2 /* valfile.c */
3 /* check for presence of file */
4 /* created 7/18/86 B. Lentz */
5 /* */
6 /*i*i#*i***iﬁii*iikt***it*i*****ﬁt*t*t*ﬁ**ti*t**t**ﬁ**ﬁi**t**it**********/
7
8 #include <stdio.h>
9
10 valfile(filename)
11 char *filename;
12 —{
13 FILE *fptr;
14
15 if((fptr = fopen(filename, "r"})) == 0)
16
17 printf("\nFile %s does not exist\n", filename);
18 retum(0);
19
20 fclose(fptr);
21 retumn(l);
2 L}
23
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09-11-87 08:56:32 wrpamm.c
Fri 09-11-87 10:04:51

wrparm

[rreraraaanas R awh i, HREIARAR AR 000000400 . /
/* wrparm.c s/
/* Write new value of parameter to “parm.dat” *f
/* created 8/16/85 B. Lentz */
/* */
/* mdified 6/9/86 */

/thtmmnmuancmmtnmnonutwl

#include <stdio.h>
#define BASE O

wrparm(name, newal, fileptr)

char *name; /* name of parmmeter to change */

char *newval; /* new value of parameter */

FILE *fileptr;  /* pointer to file to change */
—{

char string{20];
char oldval[20];

Tong pos;

/* read parameter name from “parm.dat” */
I* s3 paramters */
/* position in file ¢/

rewind(fileptr);
do

if(fscanf(fileptr, “W", string) == @)

printf(*\n\s ast fawd in 11l0\n", sering);
retum;
}
} while(stremp(string, name) I+ 0);
pos = ftell(fileptr);
fscanf(fileptr, "%s %", string, oldval);
if(fseek(fileptr, pos, BASE) =~ -1)

printf(*Address ervor - improper sesk\n");
retum;

fprintf(filepte, " \t%-155 %-155", newal, oldval):
if(fflush(fileptr) == .1)
fprintf(stderr, "ERROR writing to file\n");

—}
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09-11-87 08:56:42 xretrv.c Pg 10i

Fri 09-11-87 10:04:51 main of 105
1-12

1 /ti't'*ﬁ.*ﬁfiﬁ'ﬁtitﬁ!‘&Q‘Qtﬁit'ttt.t'."tﬁt'titt'Qﬂi'i‘tﬁ't.'ﬁﬁﬁt't."ﬁﬁ'/

2 /* xretrv.c */

3 /* executive module for retrieving data from floppy disk */

4 /* created 7/1/86  B. Lentz */

5 /* */

6 /Qt‘t*QQ**tﬁ'tiQ*ﬁ'iiﬁ.*iﬁ*i*tﬂtttﬁ*tQtQiﬁﬁﬁt'ﬂiﬁi'.ﬁﬁ*ﬁ'tit"ﬁt*ﬁt'ttﬁﬁ'/

7

8 main(}

9 —{

10 [fileh’st();

n Ly
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09-11-87 08:53:38 smooth.c Pg 102
) Fri 09-11-87 10:04:51 smooth of 105
1-55
1 /i***'ﬁ*'*”**‘h*”i“ﬁif*i*t*ﬁtﬁi*“*ﬁtiiim“'ﬁ.'t".yi*“"‘.iit“.'/
) 2 /* smoth.c */
. 3 /* smooth raw data for further processing using Savitzky-Golay least  */
4 /* squares fit. 5,7, 9, 11, 13, 15, 17, 19, 21, 23, and 25 point */
5 /* smoothing equations are available. (Anal. Chem. 1964, 36(8) 1627-39 */
6 /* created 5/1/85  B. Lentz */
! 7 /* : e ¥
»L 8 /****'Rt**ﬂ*"t*ﬁmﬂ*ﬁﬁﬂﬁﬁiﬁihitﬁ"**tt”\”*'ﬁ"**‘*Qiﬁﬁti**ﬁﬁ*/
; 9
N 10 #include <stdio.h>
o 11
- 12 smooth(data, npts, factor)
13 int data[]; /* raw data */
‘ 14 unsigned npts; /* number of raw data points */
15 int factor; /* type of smooth: 5 point, 9 point */
16
' 17—
. 18 int spts; /* number of pts smoothed */
- 19 int af14]; /* array of coefficients */
> 20 int norm; /* normalizing factor */
. 21 int ctr; /* center array position for coefficients */
2 22 int i, §, k, x; /* counters */
- 3 long np[26); /* current data pts being samothed */
p: 24 Tong nsum; /* intermediate sum of least squares */
. 25
' 26 switch(factor)
- 27 | —{
',' 28 case 5:
v 29 —{
30 norm = 35;
o 3 afo] = 17;
: E7) af1] = 12;
.. KX a[2) = -3;
" 34 ctr = 3;
. 35 break;
> 36 L}
5 37 case 7
38 —{
39 nom = 21;
40 afo] = 7;
41 afl] = 6;
42 af2] = 3;
43 a[3] = -2;
44 ctr = 4,
45 break;
46 —}
47 case 11
48
49 norm = 429;
50 afo] = 89;
51 af1] =~ 84;
! 52 af2] = 69;
53 a(3] = 44;
54 afa] = 9;
" 55 af5) = -36;
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09-11-87 08:53:38 smooth.c

Fri 09-11-87 10:04:51 smooth
ctr = 6;
57 break;
—}
59 case 13:
—{
61 norm = 143;
62 af0] = 25:
63 al] = 2;
64 af2] = 21;
65 af3] = 16; -
66 af4] = 9; .
67 a[s] = 0;
68 a[6) = -11;
69 ctr = 7; .
70 reak;
n L}
72 case 15
73 —{
74 norm = 1105;
75 afo] = 167;
76 afl] = 162;
7 af2] = 147;
78 a[3] = 12;
79 a(4] = 87;
80 a[5] = 42;
81 ale] = -13;
82 a[7) = -78;
83 ctr = 8;
84 break;
85 }
86 case 17:
87 —{
83 norm = 323;
y 89 a[0] = 43;
. 90 a[1) = 42:
. 91 af2) = 39;
y 2 a(3) = %;
[ 93 af4) = 27;
I 94 a[5] = 18; .
L— 95 al6) = 7;
: % a[7) = -6;
2 97 a[8) = -21; R
- %8 ctr = 9;
» 99 break;
p 100 )
N 101 case 19:
. 102 —{
" 103 nom = 2261;
. 104 a[0] = 269;
] 105 afl] = 264,
. 106 a[2) « 249;
" 107 a[3) = 220;
. 108 af4) = 189;
: 109 af5) = 104;
4 110 a(6] = 89;
» 104
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09-11-87 08:53:38 smooth.c Pg 104
Fri 09-11-87 10:04:51 smooth of 105
111-165
111 a[7] = 24;
112 a[8) = -51;
13 a[9] = -136;
114 ctr = 10;
115 break;
116 L-}
117 case 21:
118 —{
119 nom = 3059;
120 a[0] = 329;
121 afl] = 324;
122 af2] = 309;
123 a[3] = 284;
. 124 a[4] = 249;
125 a(5] = 204;
126 afe] = 149;
127 a[7] - 84;
128 afs] = 9;
129 a[9) = -76;
130 a(10] = -171;
131 ctr = 11;
132 break;
133 L}
134 case 23:
135 —{
136 norm = 805;
137 afo] = 79;
138 a[l] = 78;
139 af2)] = 75;
140 a[3] = 70;
141 a(4] = 63;
142 a[5] = 54;
143 af6] = 43;
144 a[7] = 30;
145 a[8] = 15;
146 af9] = -2;
147 af10] = -21;
148 afl1] = -42;
149 ctr = 12;
150 break;
151 -}
152 case 25:
153 —{
154 norm = 5175;
155 af0) = 467;
156 afl) = 46e;
157 af2] = u47;
158 a(3) = 42;
159 afd] = 387;
160 a[5] = 342;
161 af6] = 287;
162 al7] =~ 22;
163 a[s] = 147;
164 af9] = 62;
165 a[10] = -33;
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09-11-87 08:53:38 smooth.c Pg 105
Fri 09-11-87 10:04:51 smooth of 105
166-205
166 a[11] = -138;
167 a[12] = -253;
168 ctr = 13;
169 break;
170 —}
171 case 9:
172 default:
173 —{
174 norm = 231;
175 afo} = 59;
176 af1] = 54;
177 afe} = 39;
178 a(3] = 14;
179 a[4] = -21; )
180 ctr = 5;
181 factor = 9;
N 182 break;
50 183 L}
s 188 | L
= 185 | for(i = ctr; i <13; i+)
® .
e 186 ali] = 0;
o 187 | for(i = 2; i <= factor; i++)
% 188 |  np(i] = data[i-2);
189 spts = npts - ctr - I;
1 for(i = ctr; i < spts; i++)
191 | —{
192 j=itctr-1;
193 for(k = 1; k < factor; k++)
194 np(k] = np[k+1];
195 np[factor] = datalj];
196
197 nsum = af0) * nplctr];
198 for(x = 1; x < ctr; x++)
;,:‘,‘ 199 nsum += alx] * (nplctrax] + mplctr-x]);
:-,: 200 Ldatah] = nsum/norm;
i::-' 201 }
:}: 202 returm;
.' 203 -}
Poe 204 .
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